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UBSTITUTION of the esophagus by the colon was first performed almost 50 

years ago. The original reports of Vulliet® and Kelling’ in 1911 in which 
these authors mentioned the performance of an esophagoplasty by means of the 
colon caused considerable comment. Many surgical procedures using different 
segments of the colon for this purpose have been tried since then. In all of them 
the colon was placed in a prethoracie or retrosternal position. The intrathoracic 
and transpleural route for the colon was recently proposed by Orsoni and 
Lemaire, who did not apply it in any clinical ease, however. 

In 1952 wet reported the first ease of esophagoplasty by means of the trans- 
verse colon placed in an intrathoracic and intrapleural position. The operation 
was performed on a young girl who had atresia of the esophagus caused by the 
ingestion of caustic soda and had been feeding herself through a gastrostomy 
for about 4 years. The final result of this operation was considered very suc- 
cessful. Since that time we have had the opportunity to perform this operation 
in 13 additional cases of atresia caused by the ingestion of caustic soda, in 10 
cases of cancer, and in 2 varices of the esophagus. Our full experience with the 
esophagoplasty by means of the transverse colon in an intrathoracic and intra- 
pleural position consists of 26 eases. The report of these cases is the subject of 
this paper. 





Received for publication June 5, 1958. 
All patients were referred to us by the Service of Endoscopy of the Hospital das Clinicas, 
under the care of Dr. Plinio de Mattos Barreto. 
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METHOD 


Separate descriptions of the techniques used for surgical treatment o: 
atresia and of cancer and varices will be presented due to the different problems 
arising in these diseases. 

Caustic Atresia.—It is difficult to plan a uniform technique of operation in 
this clinical entity, due to the variability of the extension of lesions produced b) 
the caustic, which usually affects only the thoracic esophagus, but sometimes also 
the cervical esophagus or the stomach or both. 








Fig. 1. Fig. 2. 


Fig. 1.—Levels of the vascular ligatures and of the colic sections. 


Fig. 2.—Segment of the colon to be used in the esophagoplasty. Blood supply guaran- 
teed by the left colic artery. 


Abdominal Stage——The abdomen is opened through a right-sided Lenn- 
ander’s incision. The large omentum is dissected free from the transverse colon 
and the hepatic and the splenic flexures are freed from their attachments. The 
blood supply of the colon is studied chiefly concerning the main vessels and the 
Drummond areade. Ligature of the right and the medial colic vessels as well as 
the marginal areade at the proposed levels of the colic section is performed (Fig. 
1). Nutrition of the transverse colon to be used for the esophagoplasty is thus 
guaranteed only by the left colic vessels. Ascending and descending colons are 
cut close to the hepatie and splenic flexures, respectively (Fig. 2), and re-es- 
tablishment of the intestinal continuity is made by means of an end-to-end anas- 
tomosis between the ascending and the descending colons, with two rows of in- 
terrupted cotton sutures. An opening is made then in the gastrohepatic omen- 
tum, through which the isolated loop of colon is passed. This maneuver avoids 
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the compression by the great gastric curvature of the mesentery harboring the 
left colonic vessels. The excluded transverse colon is placed in the left sub- 
phrenic region and the abdominal wall is closed. 


Thoracoabdominocervical Stage.—While the abdominal wall is being closed, 
a left cervicotomy is performed medially to the sternocleidomastoid muscle down 
to the pleural cupola by another team of surgeons. The esophagus is exposed, 
dissected, and divided. If the distal stump is fibrotic and completely obliterated, 
as usually occurs, no special care is needed; if, however, persistence of the lumen 
is noted, it is necessary to close it by suture with interrupted cotton, sutures. 
The cervical wound is temporarily protected with a dressing and the thoracic 
stage of the operation is started after turning the patient upon his right side. 
Left thoracotomy is performed through the eighth intercostal space. It is some- 
times necessary to resect the eighth rib. The diaphragm is opened and the ex- 
cluded transverse colon is brought up to the pleural cavity. An opening is made 
then in the pleural cupola by means of combined cervical and intrapleural digital 
maneuvers. The proximal stump of the colon is exteriorized up to the cervical 
wound through this opening after placing the colon in the paravertebral gutter 
behind the lung. Anastomosis of the distal stump of the colon to the gastric 
fundus is made then with two rows of interrupted cotton sutures. The diaphrag- 
matie opening is closed, not too tight around the colon, in order to avoid com- 
pression of its mesentery. The thoracic wound is closed after passing a drainage 
tube through the tenth intercostal space. 

The patient is returned to the supine position and anastomosis between the 
esophagus and the colon is performed with two rows of interrupted cotton sutures 
(Fig. 3). The cervical wound is closed and the operation is finished (Fig. 4). 

When the lesion affects the cervical esophagus as well as the thoracic esopha- 
gus, the anastomosis of the colon is made with the hypopharynx instead of the 
cervical esophagus (Fig. 5). When the lesion involves the stomach, also causing 
a retraction and fibrosis of the organ, the anastomosis of the colon is made with 
a jejunal loop instead of the stomach. When a previous subtotal gastrectomy 
has been earried out, the anastomosis of the colon is made with the efferent 
jejunal loop of the gastrojejunal anastomosis. 

When the patient’s general condition and especially the local conditions of 
the cervical esophagus are not favorable for the primary esophagocoliec anasto- 
mosis, it is desirable to postpone it to another stage after these conditions have 
been overcome by a proper treatment. 


Cancer and Varices—When the general condition of the patient is satis- 
factory, total esophagectomy and esophagocoloplasty may be carried out in a 
single stage. In the majority of the cases, however, the patient’s condition does 
not allow the performance of such a formidable procedure; the operation is best 
performed in two stages. In the first one the total thoracic esophagectomy is 
done through a right thoracotomy; the cardia is closed and the cervical esopha- 
gus is brought out through a left cervical stab wound. A gastrostomy is con- 
structed to feed the patient temporarily (Fig. 6). In the second stage, which is 
carried out 2 or 3 months later, after the general condition of the patient has 
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Fig. 3. Fig. 4. 
Fig. 3.—Anastomosis between the cervical esophagus and the colon. 
Fig. 4.—Final aspect of the operation. Esophagocolic and gastrocolic anastomosis. 
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Fig. 5. Fig. 6. 
Fig. 5.—Anastomosis between the hypopharynx and the colon. 


Fig. 6.—Total thoracic esophagectomy for cancer. Cervical esophagus brought out 
through a left cervical stab wound. Distal stump of the esophagus closed at the level of 
the cardia. Gastrostomy for temporary feeding of the patient. 
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improved, the esophagocoloplasty is performed according to the technique de- 
seribed for caustic atresia. In some eases, due to the very bad general condition 
of the patient, a gastrostomy prior to the performance of the esophagectomy is 
recommended. 

It must be pointed out that the gastrostomy closes spontaneously in almost 
every case as soon as the patient starts to feed himself through the new esopha- 
eus. Only oeeasionally surgical closure becomes necessary. 


PERSONAL EXPERIENCE 


As previously mentioned, 26 patients were submitted to the esophagocolo- 
plasty. Indications for this operation are given in Table I. 

















TABLE I 
: NUMBER OF 
CASES 
Caustic atresia 14 
Cancer 10 
Varices 2 
Total ae 26 





Caustic Atresia.—All the patients with caustic atresia were young people. 
Ages ranged between 7 and 32 years. Eleven were women and 3 men. In all but 
the youngest, atresia resulted from ingestion of caustic soda as an attempt to 
commit suicide. In every case of this series re-establishment of esophageal con- 
tinuity had previously been attempted by Hurst bougie. In 5 eases Freitas- 
Mattos Barretto’s operation’? for recanalization of the esophagus had also been 
performed. Only after failure of these treatments was the esophagocoloplasty 
indicated. 

In 9 patients the operation was performed in two stages. In the first one the 
esophagocoloplasty was carried out, but no attempt was made to perform the 
esophagocolic anastomosis. The proximal stump of the colon was left in the 
neck as a colostomy. In the second stage, the operation was completed by the 
performance of such anastomosis. In 5 patients the operation was performed 
in one stage. The main reason for the performance of the operation in two stages 
was the fear that, if esophagocolic fistula would occur, anterior mediastinitis 
would result due to the lack of adequate adhesive protection of the anastomotic 
region. After observing that when fistula develops no mediastinitis results and 
also after more experience with the operation, preference has been given to the 
performance of the esophagocoloplasty in one stage. The convalescence has been 
smoother and the economic advantages are obvious. 

In 3 eases the anastomosis of the proximal stump of the colon was made with 
the hypopharynx because the cervical esophagus was also involved in the 
cicatricial process. In 2 eases the anastomosis of the distal stump of the colon 
was made with the jejunal loop, because the caustic corrosion also attacked the 
stomach, which became fibrotic, retracted and therefore improper for suturing. 
In one patient, who had been previously submitted to a subtotal gastrectomy, the 
anastomosis of the colon was made with the efferent jejunal loop of the gastro- 
jejunal anastomosis, 
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In the first patient of our series, the anastomosis of the colon was made with 
the proximal jejunal loop instead of the stomach because of fear of a corrosiv: 
ulcer formation in the mucosa of the colon by the gastric juice. However such 
a concept soon changed after it was demonstrated by one of us* in experimental! 
work on dogs that ulcer formation does not occur when anastomosis of the colon 
is made in the fundus of the stomach. It must be recalled that this was also th: 
only patient in whom the esophagocoloplasty was constructed in an antiperistaltic 
position. 

Cancer.—All the cancer patients were over 40 years of age. The youngest 
was 43 and the oldest was 60 years old. All were men. The dysphagia had a 
duration of 3 weeks to one year. The average duration of this symptom was 5 
months. The cancer was located in the proximal third of the organ in 2 eases, 
in the middle third in 7 eases, and in the distal third in one ease. The histo- 
pathologie studies showed squamous-cell carcinoma in 8 eases, spindle-cell tumor 
in one ease, and solid carcinoma in another ease. 

A total thoracic esophagectomy was previously performed through a right 
thoracotomy in all of these eases. The esophagocoloplasty was performed from 
one to 3 months later. In 8 eases this operation was performed in one stage and 
in 2 in two stages; in both of these cases the esophagocoloplasty was completed 
by the performance of the esophagocolic anastomosis one month later. 


Varices.—The two. eases with varices were men 24 and 29 years of age, 
respectively. In both eases varices resulted from schistosomotie portal hyper- 
tension and were bleeding seriously. They were submitted first to a total tho- 
racic esophagectomy and later to the esophagocoloplasty, in two stages. 


RESULTS 


There were 5 postoperative deaths in our series of cases, as is shown in Table 
Il. 


TABLE II. MORTALITY 











NUMBER OF CASES | DEATHS | PER CENT 
Caustic atresia 14 2 14.3 
Cancer 10 2 20.0 
Varices 2 1 50.0 
Total 26 5 19.2 





In 2 cases death was due to peritonitis, caused by leakage at the colocolic 
anastomosis. In one the operation was performed for cancer and in the other for 
varices. In one ease death resulted from anoxemia consequent to an immediate 
postoperative hypertensive pneumothorax. The esophagocoloplasty was per- 
formed for cancer. In another one death resulted form anoxemia, consequent 
to an immediate postoperative edema of the trachea; the patient had mild ste- 
nosis of this organ caused by the caustic soda. In the last one death resulted 
probably from an anterior mediastinitis. The operation was performed for 
atresia caused by caustic soda. 

The main postoperative complications, besides those which resulted in death, 
were injury to the left recurrent nerve and esophagocolic fistula formation. The 
former occurred in 3 patients, 2 in cases of atresia and one of cancer. They were 
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followed by paralysis of the correspondent vocal cord, but no serious conse- 
quenees resulted. Esophagocolic fistula occurred in 6 patients, 4 of whom were 
operated upon for atresia and 2 for cancer. In all of them it was mild in charac- 
ter and healed spontaneously in 2 or 3 weeks. In no case was a complementary 
operation necessary. 

All the patients started to swallow after the operation without any difficulty, 
expect the 3 in whom anastomosis of the colon was made to the hypopharynx; 
however, with proper re-education they also were able later to swallow fairly 
well. Swallowing was also normal as soon as healing occurred in those patients 
in whom esophagocolic fistula developed. 





Fig. 7. Fig. 8. 


Fig. 7.—X-ray taken 6 months after the performance of the esophagocoloplasty. Note 
the good emptying of the colon and barium in the stomach. 

Fig. 8.—X-ray taken one month after the performance of the esophagocoloplasty. Anas- 
tomosis of the colon was made with the jejunum because the stomach was fibrotic and 
retracted. Note barium in the colon and in the jejunal loop. 


There was slight regurgitation through the new esophagus in 3 patients as 
they assumed the recumbent position. This trouble subsided spontaneously in 
some weeks, without any special care. No patient complained of fecaloid odor. 

Control radiologic studies were undertaken on most of the patients. As it 
was expected, passage of the barium meal through the new esophagus was slower 
than normally. It took about 1 to 2 minutes for the head of the contrast meal to 
reach the stomach or the jejunum. In all cases the new esophagus retained the 
morphologic character of the colon, with its typical haustra (Figs. 7 and 8). 
However in one ease ‘‘esophagization’’ of the colon was observed one year after 
the operation (Fig. 9). Although the contrast meal proceeded slowly in all 
patients examined, no stasis was observed, 
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Improvement of the general condition was noted in all eases of atresia. Al) 

patients gained weight, sometimes as much as 35 pounds in one year. They wer 

extremely happy with their new condition. The sensation of drinking and eat 

ing again by mouth after feeding themselves through gastrostomies for severa 
vears was extremely impressive, both for the patients and the surgeons. 


The follow-up studies of the cancer eases showed that of the 8 patients whi 
survived the operation, 3 died of metastasis 11, 14 and 15 months after the op 
eration, respectively. Of the remaining 5 patients, one was alive for almost 4 
years, another for 9 months after the resection, and 3 were not followed. 


The patient with varices who survived the operation feels very well after 15 
months have elapsed since the performance of the operation. No further bleed 
ing has oceurred. 


Fig. 9. Fig. 10. 
Fig. 9.—‘‘Esophagization” of the colon one year after the performance of the esophago- 
coloplasty. No haustra observed. 


Fig. 10.—Colon prepared for the esophagocoloplasty. Note the viability of the loop, 
the blood supply of which is guaranteed by the left colic artery. It measured almost 2 feet. 


DISCUSSION 

The use of the transverse colon has been a very valuable method of sub- 

stitution for the esophagus. Several reasons justify the use of this intestinal 

loop for this purpose: (1) it is a long segment, sometimes as much as 2 feet, 

which makes its transposition up to the cervical region very easy (Fig. 10); 

(2) its nutrition, guaranteed by the left colic artery, is very adequate; and (3) 
the technique of its exclusion does not offer any difficulty. 
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In performing the esophagocoloplasty some special technical problems must 
be considered. In the esophagocologastrie anastomosis it is better to put the colon 
in the isoperistaltic position, since it reduces considerably the possibility of 
gastric juice regurgitation. It was used in all but the first case of our series. 
The regurgitation is also lessened by the performance of the anastomosis of the 
colon to the fundus instead of the middle part of the stomach. It must be 
pointed out, however, that when this trouble occurs it has the tendency to sub- 
side spontaneously in some weeks. In no ease of our series was colic peptic ulcer 
formation noted. 

In caustic atresia of the esophagus, no attempt must be made to remove this 
organ. Besides being reduced to a thin rigid tube, its presence does not cause 
any trouble to the patient. 

Our present conduct in the surgical treatment of cancer of the esophagus 
is the performance of a total thoracic esophagectomy and re-establishment of the 
esophagogastrie transit by means of the esophagocoloplasty. We believe that 
in performing the total thoracic esophagectomy there is a better chance of 
cure, because the possibility of leaving residual cancer infiltration of the wall, 
as sometimes is observed when partial resection is performed, is avoided. In 
carrying out this wide resection one has the problem of re-establishment of the 
transit between the cervical esophagus and the stomach. This ean be done 
by means of a gastroesophageal anastomosis in the neck, which is technically 
difficult and gives rise to a terrible reflux esophagitis; or by means of an 
esophagojejunal anastomosis, which often results in breakdown of a part of the 
jejunal wall due to difficulty in obtaining and keeping a good blood supply to 
the long jejunal segment needed for such an anastomosis; or finally by means 
of an esophagocoloplasty which proves to be much better according to our ex- 
perience. The performance of the esophagocoloplasty 2 or 3 months after the 
esophagectomy, as we have done in our eases, also gives a chance to the patient to 
improve his general condition and therefore to stand this formidable surgical 
procedure better. We are not yet able to affirm that our concept in handling 
this disease is the best one, since we have not followed a sufficient number of 
patients long enough. We have the impression, however, that more satisfactory 
results are obtained with this procedure. 

The esophagectomy followed by esophagocoloplasty is not to be performed 
as a routine method in portal hypertension varices of the esophagus. It seems 
to us, however, that it has a place in those eases in which other surgical methods 
of treatment have failed, chiefly the ‘‘shunt’’ operations. Our experience is 
very small and does not allow us to estimate the real value of the concept we 
are proposing. 

SUMMARY 

Our experience with 26 cases of esophagocoloplasty by means of the trans- 
verse colon is reported. The originality of the operation is that the colon is 
placed in an intrathoracic and intrapleural position. The operation was per- 
formed on 14 patients with atresia caused by the ingestion of caustic soda, on 
10 patients with cancer and on 2 with varices of the esophagus. 
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Details of the technique of the esophagocoloplasty are described separate! 


for each of these clinical entities and personal experience is presented. Mo) 
tality, complications, and results are discussed. 


The final conclusion is that esophagocoloplasty by means of the transverse 


colon in an intrathoracic and intrapleural position is a valuable method for 
re-establishment of the transit between the cervical esophagus and the stomaci 
or jejunum in the treatment of caustic atresia, cancer, and varices of the esoph- 


agus. 


. Vulliet, H.: De l’esophagoplastie et des diverses modifications, Semaine med. 31: 
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COMPARATIVE RESISTANCE OF THE ESOPHAGUS TO ACID AND 
PEPSIN 


RELATIONSHIP TO ESOPHAGITIS FOLLOWING HigH ESoPHAGOGASTROSTOMY 


Ricuarp H. Apter, M.D., Paut J. LiBasst, M.D., anp Henry C. Srouu, M.D., 
BuFFra.o, N. Y. 


(From the Buffalo General Hospital and the Roswell Park Memorial Institute, Department of 
Surgery, University of Buffalo School of Medicine) 


INTRODUCTION 


DISTRESSINGLY high incidence of esophagitis and its complications 

follows resection of the cardioesophageal junction with anastomosis of 
stomach to esophagus. Based upon clinical observations, it has been noted in 
the literature that esophagitis is rare following extensive esophageal resections 
with esophagogastrostomies performed high in the thorax in contrast to similar 
intrathoracic anastomoses placed near the diaphragm.'~* 17° As a consequence, 
more extensive esophageal resection with esophagogastrostomy has been recom- 
mended as a better method of restoring gastroesophageal continuity with less 
chance of developing postoperative esophagitis. In commenting upon this ob- 
servation and the value of high esophagogastrostomy, Sweet"! recently stated in 
part: ‘‘It is possible that the mucosa of the middle, and particularly the upper 
portions, of the esophagus is much more resistant to the effects of irritating 
substances which bathe its surface. That such may be the ease is suggested by 
the observation that postoperative esophagitis just above the esophagogastric 
anastomosis, following resection of the distal portion of the esophagus with 
preservation, in each instance, of the major portion of the stomach is less likely 
to develop when a long segment has been removed than after limited resections 
of the lower end.’’ 

As part of an investigation into several aspects of reflux esophagitis, this 
study was undertaken to test the concept that a difference in mucosal sensitivity 
per se may exist between the upper and lower areas of the intrathoracic esopha- 
gus. Both parts of the intrathoracic esophagus of dogs were exposed to various 
mixtures of HCl and pepsin. In addition, histologic studies of a limited number 
of normal canine and human esophagi were examined in an effort to find any 
difference in mucosal structure or mucous gland distribution between these 2 
areas, The results of the animal experiments are presented with pertinent 
clinical observations relating to the subject based upon experiences with 8 
patients who have had esophagectomy with high esophagogastrostomy. 


Received for publication May 3, 1958. 
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METHODS AND MATERIALS 


Adult mongrel dogs weighing 20 to 35 pounds were used. Intravenous 
pentobarbital sodium was used for anesthesia and respiration was maintained 
through an endotracheal tube by a positive pressure respirator. Under sterile 
conditions a long left lateral thoracotomy incision was made, permitting tle 
chest to be entered separately through the third and eighth intercostal spaces. 
The eighth intercostal space was opened first. The esophagus just superior to 
the diaphragm was gently mobilized and opened by a short longitudinal incision. 





Fig. 1—Immediate appearance of esophagi following exposure to HCl and pepsin. Rep- 
resentative segments selected to help illustrate gross classification. A, 1 plus, blanched with 
loss of luster. B, 2 plus, reddish congestion. C, 3 plus, opaque gray-brown. D, 4 plus, black. 
(Changes more apparent in natural color.) 


Several attempts were made to expose a localized area of esophageal mucosa 
to a controlled drip or stream of acid-pepsin solution as have been described 
in studying mucosal resistance in other more mobile areas of the intestinal 
tract.** Because of difficulties in obtaining uniform exposures without spillage 
and the desire to avoid undue mobilization of the esophagus, a different method 
was devised for maintaining localized contact between mucosa and acid-pepsin 
solution free from the influence of swallowed saliva. A hollow glass tube with 
smoothly rolled open ends, 14 em. long with an internal diameter of 12 mm., 
was placed vertically through the longitudinal incision into the esophagus and 
held in a vertical position. The underlying esophageal mucosa was held lightly 
against the tube’s bottom opening by the operator’s finger placed beneath the 
mobilized esophageal segment. An assistant then introduced 4 e.c. of solution 
into the open top end of the tube with a syringe. At the end of 3 minutes, the 
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solution was quickly aspirated by a special suction tip that avoided direct con- 
tact with the mucosa at the bottom of the tube. A second assistant immediately 
added another 4 c.c. of the same solution. Frequent irrigations were done to 
minimize the effects from the film of surface mucus. 

At the end of this time the gross appearance of the exposed mucosa was 
graded by all observers as follows: 0—no change, 1 plus—blanched with loss 
of luster, 2 plus—reddish congestion, 3 plus—opaque gray-brown, and 4 plus— 
black (Fig. 1). The esophageal incision was closed with interrupted silk sutures 
and the eighth intercostal incision approximated. The third intercostal space 
was then entered and a segment of esophagus between the aortie arch and the 
apex of the chest opened. This supra-aortic part of the esophagus was then 
exposed to the same solution as the lower part using the identical technique. 

Most animals were sacrificed at 24 to 48 hours postoperatively, but selected 
ones were allowed to survive for 4, 7, and 14 days. The animals were given 
nothing by mouth for the first 48 hours; thereafter, the diet was gradually in- 
ereased from fluids to full kennel ration. Daily intramuscular penicillin was 
administered for 5 days. At autopsy the gross appearance of the esophagus was 
earefully noted, selected photographs taken, and the specimens prepared for 
histologie study. 

Thirty-three dogs were divided into 5 groups on the basis of different ex- 
posures to HCl and pepsin (Table I). Three additional animals were exposed 
to physiologic saline to serve as controls. A solution of 0.1 normal HCl and 1 
per cent pepsin was used in the largest number of animals since this closely 
approximates normal canine gastric secretions with a pH 1.2.° Solutions were 
freshly prepared using powdered pepsin, N.F., 1:3,000, before testing each 
animal. 














TABLE I 
ESOPHAGEAL MUCOSAL REACTION 
NUMBER OF DOGS UPPER | LOWER 
Group I 10 2+ 2+ 
0.1 N HCl and 1 per cent pepsin 2 3+ 3+ 
1 4+ 4+ 
1 1+ 1+ 
2 2+ 1+ 
2 3+ 2+ 
1 4+ 3+ 
1 4+ 2+ 
Group IT 2 3+ 3+ 
0.2 N HCl and 2 per cent pepsin 1 3+ 2+ 
Group III 4 4+ 4+ 
0.56 HCl and 5 per cent pepsin 1 3+ 4+ 
Group IV 2 4+ 4+ 
0.5 N HCl 
Group V 2 1+ 1+ 
5 per cent pepsin 
Control 3 0 0 


_ Physiologie saline 
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Four fresh dog esophagi and 6 normal post-mortem human esophagi wir 
studied by hematoxylin and eosin and mucicarmine staining techniques to detect 
any histologic difference in the structure or mucous gland pattern of the supra- 
diaphragmatic and supra-aortie areas. 









RESULTS 










The immediate effects of exposure to the various solutions are presented in 
Table I. Fourteen of 20 dogs exposed to physiologic 0.1 normal HCl and 1 per 
cent pepsin solution had equal mucosal reactions in both segments of the esopha- 
gus. Of the remaining 6 dogs, 5 had a mild difference in reaction, and in the 
sixth the difference was more marked. In the latter animals the reaction ap- 
peared to be somewhat less pronounced in the lower esophagus. The immediate 
reaction in both segments of the esophagus tended to become more pronounced 
with stronger solutions of HCl and pepsin. The reaction to 5 per cent pepsin 
without the addition of HCl was minimal in 2 dogs tested, whereas in 2 animals 
exposed to 0.5 normal HCl alone the reaction was marked. The control group 
showed no effect from contact with physiologic saline. 

The black discoloration noted with 4 plus reactions immediately following 
exposure disappeared by 48 hours leaving a rough and reddened surface (Fig. 
2). At 7 days areas of mucosal regeneration were visible on gross inspection. 
By 14 days the defect appeared to be almost completely covered. In no instance 
was there progression of the reaction through the muscular layer. 

Histologically the early reaction (24 to 48 hours) was that of an acute 
esophagitis involving the mucosal and submucosal layers. In the most marked 
reactions the mucosa was destroyed and an acute inflammatory infiltration ex- 
tended throughout the submucosa to the adjacent muscular coat. Edema and 
loss of cellular detail were present throughout the submucosa (Fig. 3). Outlines 
of the mucous glands remained in almost all severe reactions. Mucosal regenera- 
tion was nearly complete histologically at 14 days in the 4 plus reactions, but 
the resolving inflammatory reaction was still visible in the submucosa. In the 
milder reactions the inflammatory response and loss of structural detail were 






























less marked. 
DISCUSSION 
Although the method described is not comparable to the continuous acid- 
pepsin exposure to which the human esophagus may be subjected, it did provide 
a single standardized reproducible means of maintaining contact between acid- 
pepsin solution and the esophageal mucosa free from the immediate effects of 
saliva. The 2 animals exposed to a more concentrated solution of HC] alone had 
a marked superficial chemical reaction, whereas pepsin without acid produced 
only a minimal reaction. In general the harmful effects of gastric secretions 
upon the esophageal mucosa are due to the combined action of pepsin in the 
acid medium of HCl. 
Exeept for minor variations, there appeared to be no significant difference 
in the reactions of upper and lower canine esophagi when exposed to acid and 
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1 Fig. 2.—Segments from upper (left) and lower (right) esophagus of dog 48 hours 
P following exposure to physiologic HCl and pepsin. Both had immediate 4 plus reactions. 
Earlier black discoloration gone; roughened redssurface remains (see text). 
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’ Fig. 3.—Representative photomicrograph (xX 100) of dog esophagus 48 hours following an 
immediate 4 plus reaction to HCl and pepsin. Approximate junction of exposed (right) and 
unexposed (left) esophagus. Mucosa (M) destroyed and acute inflammatory reaction extends 
through the submucosa to the muscle layer. Outlines of swollen homogeneous submucosal 
mucous glands (S.G.) remain. Esophagus on left appears essentially normal except for slight 
mucosal reaction from the adjacent inflammation. 
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pepsin solutions by our method. In a recent report by Plzak, Fried, and Wooii- 
ward,’® studying mucosal sensitivities throughout the intestinal tract, there was 
no difference in reaction of the canine esophagus exposed to streams of H(] 
and pepsin solution in the areas ‘‘7 em. distal to the ericoid eartilage’’ and 
**1 to 2 em. proximal to the cardiae sphincter. ’’ 

An observation of interest in our study was the wide variation in the reae- 
tions of the esophagi among individual animals exposed to freshly prepared 
physiologic acid-pepsin solution. The meaning of this difference in individual 
sensitivity is not clear. Perhaps it may be similar to the variations in esophageal 
reaction to gastroesophageal reflux seen among humans. Even with the most 
severe reactions, however, healing was in an advanced stage by 2 weeks. This 
again demonstrates the ability of the esophagus to recover from a single rela- 
tively superficial injury. Continuous or repeated insults of this type appear 
to be necessary to produce severe permanent changes and scarring. 

On histologic examination there was no notable difference in the structure 
of the mucosa and mucous glands of the upper and lower intrathoracic areas of 
normal canine and human esophagi. In 2 human specimens, one or two islands 
of columnar mucosa were seen histologically 1 to 2 em. above the junction of 
squamous and columnar epithelium. Occasional cardiac glands were noted in 
the distal segment of the esophagus. Apparently this transitional zone would 
not normally extend significantly into the supradiaphragmatie area of the 
esophagus. Of passing interest was the observation that dogs had many more 
mucous glands distributed throughout their esophagi. 

If the scattered clinical impressions on the rarity of esophagitis and its 
complications following high esophagogastrostomy are really true, perhaps 
factors other than a difference in mucosal sensitivity per se may operate. To 
study this further, a small number of high intrathoracic esophagogastrostomies 
were performed in dogs following esophagectomy. The dogs generally did not 
tolerate an almost total intrathoracic stomach well, and the observations in this 
group of animals are inconclusive. However, we have had personal experience 
with 2 children with extensive lye strictures of the esophagus treated by esopha- 
gectomy and high esophagogastrostomy® now followed for 8 years postoperatively 
with no clinical evidence of esophagitis. Unfortunately, the parents would not 
permit esophagoscopy during a recent intensive evaluation.’ An additional 6 
patients with carcinoma of the mid-thoracie esophagus treated by esophagectomy 
and high intrathoracic esophagogastrostomy have been observed. Although none 
of these patients developed the classical symptoms of distress and heartburn so 
often associated with esophagitis in the lower esophagus, this does not exclude 
the possible occurrence of reflex esophagitis. Because a number of the high 
esophagogastrostomies reported have been performed for carcinoma of the 
esophagus, it should be emphasized that these patients comprise an older age 
group. Our patients with carcinoma of the esophagus had an average age in 
the sixth deeade, a time when the acidity and proteolytic activity of the gastric 
secretions may normally be diminished. Another practical consideration is 
that the patients with esophageal carcinoma seldom live beyond one or 2 years 
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after surgery; no patient in our group lived beyond 2 years. Therefore, these 
patients may die before the clinical picture of esophagitis and its complications 
have had time to develop to an extent that would attract clinical attention. 

Several other observations in our patients with high intrathoracic 
esophagogastrostomies deserve comment. When studied fluoroscopically by oral 
barium at a late postoperative date, the stomach was commonly noted to have 
assumed a straightened, rather tubular form and it emptied remarkably fast. 
All patients except one had a pyloromyotomy performed at the time of surgery 
because of the vagotomy resulting from esophageal transection. Several patients 
were studied in various positions after swallowing 3 fine polythene tubes with 
radiopaque tips. The tubes were fused together and positioned so as to measure 
pressures from the intrathoracic stomach at the diaphragmatic and mid-thoracic 
levels and from the esophagus within the apex of the chest. Pressures from 
each tube were recorded simultaneously through Statham strain gauges on a 
multichannel recorder (Electronics for Medicine). Intrathoracic pressure 
changes with breathing and coughing were reflected equally from all sites. There 
was no evidence of any significant pressure differential across the site of the 
esophagogastrostomy. It was of interest that a moderate inerease in abdominal 
pressure by manual compression had little effect upon the totally intrathoracic 
stomach as compared to what one may see in the intrathoracic portion of the 
stomach with similarly increased abdominal pressure when most of the intact 
stomach lies below the diaphragm following a low intrathoracic esophagogastros- 
tomy or with an incompetent hiatal hernia. Increased abdominal pressure, 
therefore, may be a factor favoring gastroesophageal reflux with low esophagogas- 
trostomy in contrast to the almost total intrathoracic stomach of high esophago- 
gastrostomy which is exposed to the same negative intrathoracic pressure as 
the adjoining esophagus. Nevertheless, patients with high esophagogastrostomies 
not uncommonly experienced eructation of sour fluid into their throats when they 
lay flat, especially in the early postoperative period. This free reflux of 
gastric contents into the esophagus with the supine position is not unexpected 
since there is no real resistance to this gravitational flow. An occasional patient 
will experience this sour reflux with sudden increases in intrathoracic pressure 
associated with violent coughing. The rapidly emptying narrowed stomach 
seen at a later period may lessen this tendeney for gastroesophageal reflux. 

Although the esophageal sensitivity studies in the dog cannot be trans- 
ferred directly to the human, there is no reason to expect that a difference in 
mucosal sensitivity per se should exist between the upper and lower human 
esophagus. It is apparent that a number of other factors may operate in the 
production or prevention of gastroesophageal reflux and esophagitis following 
high esophagogastrostomies. Certainly no absolute clinical dictates can be 
drawn from the somewhat limited observations presented. However, complica- 
tions following high esophagogastrostomy such as those noted by Sweet? may 
be more common than often suspected and reflux esophagitis may be the under- 
lying mechanism of their production. 
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It should be questioned whether or not a more extensive esophagectom 
with high esophagogastrostomy is a truly effective method for re-establishiny 
gastroesophageal continuity following excision of benign and malignant lesions 
localized to the cardioesophageal area in the hope of preventing postoperative 
reflux esophagitis. The merits of this procedure will need to be evaluated against 
other techniques available, such as interposition of jejunum or colon between 
stomach and esophagus, various forms of gastric resection with or without 
drainage procedures, and the methods for reconstructing functioning eardio- 
esophageal valves. 
SUMMARY AND CONCLUSIONS 


1. A difference in mucosal sensitivity between upper and lower esophagus 
has been suggested as an explanation for the clinical observation that esophagitis 
is rare following extensive esophagectomy with high esophagogastrostomy. Us- 
ing the method described in this study, no significant difference in mucosal 
sensitivity between the upper and lower intrathoracic areas of canine esophagi 
was observed following exposures to HCl and pepsin. Of interest was the 
individual difference in the mucosal reactions among dogs exposed to identical 
solutions of physiologic HCl and pepsin. 

2. Pertinent observations on 8 patients—2 who had lye strictures and 6 
who had esophageal carcinomas—with esophagectomies and high intrathoracie 
esophagectomies are discussed. Pressure manometric studies indicate that the 
high almost total intrathoracic stomach is less affected by increased abdominal 
pressure than the stomach only partially above the diaphragm. Nevertheless, 
gastroesophageal reflux may oceur with the high intrathoracic stomach from 
coughing, gastric distention associated with eating, and horizontal positions 
favoring upward gravitational flow from stomach to esophagus. These unde- 
sirable effects of high esophagogastrostomy may improve with time as the 
stomach becomes more tubular and empties faster. Esophagitis may appear 
to be uncommon in the carcinoma patients, but this may be misleading because 
of the discouragingly short postoperative survival period. In addition, these 
patients are in an advanced age group when gastric acidity and proteolytic 
activity are commonly decreased. Obviously factors other than mucosal sensi- 
tivity per se operate in the production of reflux esophagitis after high and 
low esophagogastrostomy. 

3. It is questionable whether extensive esophagectomy with high esophago- 
gastrostomy should be selected as the method for establishing esophagogastric 
continuity in the hope of preventing esophagitis following resection of most 
lesions localized in the eardioesophageal area. 
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GASTRIC ULCER 


SURVEY OF THE RHODE ISLAND HosprraL CASES IN THE TEN-YEAR PERIOD FROM 
1946 THRouGH 1955 


JoHN R. Bernarpo, M.D., CLARENCE H. SoverBerG, M.D., AND ANTHONY 
V. Mieuiaccio, M.D., Provipence, R. I. 


ASTRIC ulcer represents a clinical entity which has posed a problem both 
in diagnosis and treatment. The accepted form of therapy was to set 
forth a given length of time under medical management to allow healing of the 
gastric ulcer. Surgery was often not considered until the failure of medical 
management had been demonstrated. As more information about gastric ulcer 
was collected, with its intricate relationship to its malignant variety, the recent 
trend in therapy has altered. Surgery is being advised earlier by most, often as 
the initial step in treatment by some. It is clear now that, where gastric ulcers 
were once classified together with duodenal ulcers under the general category 
of peptic ulcer, different factors are at work in the genesis and natural history 
of either type. This paper represents a clinical and statistical survey of gastric 
ulcers, benign and malignant, seen and treated at the Rhode Island Hospital in 
the 10-year period from 1946 through 1955. 


CASE MATERIAL 


For the purposes of this paper, all cases of frank gastric carcinoma have 
been excluded. The study includes only those eases in which a diagnosis of 
_ gastric ulcer, benign or malignant, was made. Four hundred and sixty-nine 

benign and 50 malignant ulcers comprise the 519 total cases noted in the period 
under study. Total hospital admissions in the same period were 150,146, 
representing an incidence of 0.34 per cent or one case for every 289 admissions. 

In this study only those cases of perforation in which the gastrie¢ origin 
of the perforation could be definitely identified were included. In many 
instanees the site of the lesion was so close to the pylorus that the surgeon 
could not be certain of the actual location. All such cases have been excluded 
and the 52 perforations included in the group will not represent a true in- 
cidence of occurrence. Since perforations do not relate to the ulcer-cancer 
problem in the strictest sense, they will not be further considered except to 
note that, of the 52 cases recorded, 8 deaths resulted, 3 in cases treated medi- 
eally and 5 following operation for closure of perforations. 

It is a matter of passing interest to note that there were 297 private cases 
opposed to 222 ward cases over the entire 10-year period, with the ward eases 
falling from a percentage of 58 per cent in the first 5-year period to 28 per 
cent in the second 5-year period. 
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Of the 519 cases, 142 were treated medically and 377 surgically (Table I). 


TABLE I. 519 Cases or GAsTRIC Uxcer, 469 BENIGN (90.4 PER CENT) AND 50 MALIGNANT 
(9.6 PER CENT) 











TREATMENT | 1946-1950 | 1951-1955 | TOTAL 
Medical 66 76 142 
Surgical 135 242 377 
Total 201 318 519 
Percentage operated upon 67 76 73 





Ages at admission ranged from 15 to 94, with 60 per cent of the patients 
in the 51 to 70 years age group. The average age was 58 years in the entire 
group, slightly lower than this figure for benign ulcers and slightly higher in 
the malignant group. The sex incidence was about three times as large in 
men (71 per cent) as in women (29 per cent). Of the 50 patients with ma- 
lignant ulcers 33 (66 per cent) were men with the remaining 34 per cent 
women (Table IT). 


TABLE II. AGE AND SEX 











AGE BENIGN | MALIGNANT BENIGN MALIGNANT 
(YEARS) | ULCER ULCER | SEX ULCER ULCER 
10 to 30 16 2 Male 331 33 
31 to 40 36 1 Female 138 17 
41 to 50 87 8 
51 to 60 128 13 
61 to 70 135 17 
71 to 80 63 8 
81 and 4 1 
over 





Duration of symptoms in the entire group averaged 4.7 years. Combining 
this figure with the average age of 58 years, you obtain an average age of 
onset of symptoms of 53.3 years. Compare this figure with duodenal ulcer 
patients in whom the average age at onset is usually taken at 30 years of age 
and it will readily be seen that gastric uleer and duodenal ulcer are diseases 
of different age groups. Duration of symptoms in the malignant ulcer group 
averaged 1.3 years, a very significant figure compared to the average for the 
entire group. 

It is striking to note that there was no difference in significant weight loss 
(10 pounds in a 6-month period) in the benign and malignant groups. Thirty- 
one per cent of the benign ulcer group showed weight loss compared to 36 per 
cent for the malignant ulcer groups. 

Hemorrhage of some type occurred in the history of 38 per cent of the 
benign group and 35 per cent of the malignant ulcer group. Massive hemor- 
rhage occurred in 11 per cent of the benign group and 4 per cent of the ma- 
lignant group. Four per cent of the benign group were admitted with pyloric 
obstruction, but one-half of these cases also had an associated duodenal ulcer. 
Only one case of pyloric obstruction (2 per cent) was noted in the malignant 
ulcer group. 
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Multiple uleers or duodenal ulcer in the presence of a gastric ulcer ai 
generally considered strongly suggestive of a benign lesion. Thirty-one p: 
tients in the series had multiple gastrie uleers; all of these occurred in the 
benign group. Fifty-two of the benign ulcer group had an associated duoden:! 
ulcer for an incidence of 11 per cent, while 3 (6 per cent) of the malignant 
ulcer group had an associated duodenal ulcer. A survey of the literature bears 
out the rarity of the co-existence of malignant gastric ulcer and duodenal 
uleer. This was not confirmed by this study. There is an appreciable inci- 
dence of the development of gastric malignancy following gastroenterostomy 
for duodenal ulcer to such an extent that most authors strongly urge that any 
uleerating gastric lesion following gastroenterostomy be closely scrutinized 
before recommending medical management (Table III). 


TABLE III 








BENIGN ULCER MALIGNANT ULCEI 
Weight loss 31% 36% 
Hemorrhage 38% 35% 
Massive hemorrhage 11% 4% 
Pylorie obstruction 19 I 
Multiple ulcers 31 0 
Associated duodenal uleer 52 3 





GASTRIC ANALYSIS 


Histamine stimulation was used in the majority of those cases tested for 
free acid. Of the 469 benign ulcers, 179 were tested for free acid with 14 
per cent showing absence of free acid. Of the 50, in the malignant ulcer group 
30 were tested and achlorhydria was found in 36 per cent. This latter figure 
may seem significant, but the incidence of achlorhydria in the benign ulcer 
group (14 per cent) is sufficiently high to detract from the value of this test 
as a diagnostic tool. The average age of the patients in the benign group 
showing no free acid was 57, while that of the malignant group was 61 years, 
which makes the figures even less significant because there is an accepted 
‘ate of achlorhydria in the normal elderly patient. Forty-seven per cent of 
benign ulcers showed free acid values of greater than 40 degrees, while 24 
per cent of the malignant uleers showed free acid values of greater than 40 
degrees. (Table IV.) 


TABLE IV 


MALIGNANT ULCER 











FREE ACID BENIGN ULCER _ 

(0) Units 25 (14%) 11 (36%) 
5 to 20 25 ] 

21 to 40 48 6 

41 and over 81 (47%) 12 (24% 





GASTROSCOPY 

Gastrosecopy was performed in only 4 per cent of the 519 patients studied. 
The gastroscopie diagnosis was verified by pathologic examination in only 
7 of the 20 benign ulcers gastroseoped and one of the 3 malignant ulcers. In 
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8 of the remaining 15, gastroscopy was reported as negative where a lesion 
was found by pathology. One instrumental perforation occurred in this group. 
Only 6 of the 23 gastroscopies were performed in the second 5-year period, which 
is indicative of the reliance the staff members of this hospital place on the 
procedure. Too few cytologic smears of stomach aspirate were performed on 
our patients for evaluation. Conclusions from other such studies have shown up 
to a 10 per cent false-positive and a 35 per cent false-negative incidence. 


X-RAY EXAMINATION 


Much has been written concerning the radiographic differentiation of 
benign and malignant ulcer. In recent years, with resections becoming more 
and more frequent, a more accurate estimation of error in clinical diagnosis has 
now become possible. In determining the accuracy of the radiologist in this 
study, x-ray reports were divided into 3 groups: (a) those reported as benign, 
(b) those reported as malignant, and (¢) those reported as questionable. The 
latter group includes those where no definite opinion was given or where the 
report could ‘‘not exclude the possibility of malignancy.”’ 

Three hundred and one of the 519 cases had gastrointestinal series per- 
formed at this hospital. One hundred and sixty-one were reported as benign 
with a final pathologic correlation of 93.8 per cent. Of the 47 reported as 
malignant, 36 proved to be benign for an x-ray accuracy of only 23.4 per cent. 
In the 93 cases reported as questionable, 79 per cent of these proved to be 
benign. (Table V.) 


TABLE V. PATHOLOGY 











X-RAY REPORT BENIGN ULCER | MALIGNANT ULCER PER CENT CORRECT 
Benign 151 10 93.8 
Malignant 36 11 23.4 
Questionable 73 20 





Thus when a gastric ulcer is called benign, the accuracy of diagnosis is 
93.8 per cent, whereas where the roentgenologic diagnosis is malignant, the 
accuracy falls to only 23.4 per cent. Benign ulcers are therefore more likely 
to appear malignant on x-ray visualization. This is further borne out by the 
number of benign lesions in the questionable group. The over-all x-ray accu- 
racy on both benign and malignant lesions was 78 per cent, which is only 
slightly lower than the 85 to 90 per cent quoted by other authors, some of 
whom econeede an irreducible 10 per cent range of error in x-ray diagnosis. 
It is interesting to note that when a surgeon in our series diagnosed a lesion at 
operation grossly as benign he had an accuracy of 94.2 per cent, which is quite 
similar to the roentgenologie accuracy. When he called the lesion malignant 
his accuracy fell to 63 per cent. Again grossly as well, the benign lesion is the 
one more likely to masquerade as malignant. 


SIZE OF LESION 


The size of the lesion is of some importanee. In this study, the size range of 
the uleer is shown in Table VI. 
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TABLE VI 

SIZE (CM.) BENIGN ULCER MALIGNANT ULCER = 
0.0-1.0 106 7 ( 6%) 
1.1-2.0 101 10 ( 8%) 
2.1-3.0 30 8 (21%) 
3.1-4.0 13 9 (22%) 
4.1-5.0 9 7 (48%) 





It can be seen that as the size of the ulcer increases the percentage of 
benign ulcer decreases, while the percentage of malignant ulcer increases. It 
has been previously pointed out that lesions over 2.5 em. in diameter were 
strongly indicative of malignancy. This is not strictly true except in compari- 
son with the smaller lesions. It is also striking to note that the largest ulcers 
in our series were benign. Five benign ulcers were greater than 6 em. in 
diameter, while only one malignant ulcer was 6 em. in diameter. Only 6 per 
cent of the lesions 1 em. or less were malignant, whereas 43 per cent of those 
over 4.1 em. were malignant. Although the size of the ulcer is of some help in 
determining the presence of malignancy, it cannot be taken as a reliable point 
in the differential diagnosis of the individual lesion. 


LOCATION OF LESIONS 


The location of benign and malignant lesions as found at operation or 
autopsy is outlined in Table VII. These include 293 benign and all 50 malig- 
nant uleers. Grouping all gastric ulcers together there were more benign 
uleers in all areas than malignant ones, but in certain areas like the antrum the 
incidence of malignant lesions rose to 22 per cent, while malignant lesions of 
the pylorus and fundus, as reported, were only rare. Fifteen per cent of the 
lesions located on the greater curvature were malignant; 4 of the total 5 malig- 
nant greater curvature lesions were situated in the media. In the past the 
incidence of malignancy in greater curvature lesions was felt to be a good deal 
higher, but our series, as well as those of Smith and Jordan (12 per cent) and 
Marshall (16 per cent), have shown the actual incidence to be similar to the 
over-all incidence for any location in the stomach. (Table VIL.) 


TABLE VII 

















TYPE BENIGN MALIGNANT ‘PER OENT 
LOCATION G. C. L. C. G. C. L. C. MALIGNANT _ 
Pylorus 2 8 0 0 0) 
Prepyloric 7 85 1 15 5 
Antral 5 37 0 12 22 
Media 11 131 4 17 13 
Fundus 2 5) 0 | 12 2 





G. C.—Greater curvature. 
L. C.—Lesser curvature. 


TREATMENT METHODS 


Of the 519 patients, 142 (27 per cent) were treated by medical manage- 
ment only. The reasons for this were varied and in many eases could not be 
clearly ascertained from the individual records. These included excellent re- 
sponse in healing to a trial period of ulcer therapy, advanced age, concomitant 
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disease, patients’ refusal to submit to surgery, and, in the case of massive bleed- 
ing, condition so poor as to preclude surgery. In addition, some of these pa- 
tients who were treated medically only on their Rhode Island Hospital admis- 
sions went to have surgery for their problem elsewhere. 

For these and other reasons, follow-up studies were incomplete in this 
study. The main difficulty, other than the above, lay in losing patients referred 
to the outpatient department or discharged to the care of their own physician. 
These factors would make it unwise to derive any conclusions based upon the 
treatment statistics to be presented (Table VIII). 


TABLE VIII 














MEDICAL TREATMENT SURGICAL TREATMENT 
Cases 142 377 
Deaths 17 25 
Mortality 12% 6.6% 





Of the 142 patients treated medically, a mortality of 12 per cent was en- 
countered. The 17 deaths included 12 patients dying from hemorrhage so 
severe as to prevent their being brought into condition for surgery. Perfora- 
tion and ensuing peritonitis accounted for 3 deaths. One patient died from 
cardiac decompensation, and one death occurred in the malignant ulcer group; 
this patient proved at autopsy to have liver metastases. 

In evaluating the results of medical therapy, approximately 60 per cent 
of patients treated medically in the hospital were discharged with x-ray evi- 
dence of healing of the ulcer. It is interesting to note that in 4 cases x-ray 
evidence of healing was noted and the patient went on to operation at a later 
date, at which time a malignant uleer was found. 

Surgical therapy of some type was carried out in 377 patients (73 per 
cent) of the entire group. The indication for operation was for hemorrhage 
in 15 per cent, question of malignancy in 60 per cent, and perforation in 15 
per cent. Duodenal ulcer, cholelithiasis, and other miscellaneous causes ac- 
counted for the remainder. 

Subtotal gastrectomy of some type was carried out in 318 patients, 23 of 
these being Billroth I procedures. There were 3 gastroenterostomies, 11 ex- 
cisions of gastric ulcer, one in the malignant group, and 5 exploratory lap- 
arotomies, all in the malignant group. The remaining operations consisted of 
49 closures of perforated gastric ulcers. (Table IX.) 











TABLE IX 
OPERATION | BENIGN ULCER MALIGNANT ULCER 
Subtotal gastrectomy 279 39 
Billroth I 20 3 
With omentectomy 15 14 
Gastroenterostomy 1 2 
Excision of ulcer 11 1 
Exploratory laparotomy 0 5 
Total gastrectomy 0 2 
Closure of perforation 49 0 
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There were 25 deaths (an over-all mortality of 6.6 per cent) ; 20 of the; 

were in the benign and 5 in the malignant group (Table X). Five deaths fv 
lowed surgery for perforated ulcer. 


TABLE X. POSTOPERATIVE DEATHS 











AGE 
CAUSE NUMBER (YEARS ) | NUMBER 
Peritonitis 11 20 to 30 0 
Hemorrhage 5 31 to 40 2 
Myocardial infarct 3 41 to 50 2 
Pulmonary embolism 2 51 to 60 4 
Hepatorenal 2 61 to 70 1] 
Acute bacterial endocarditis 1 71 to 80 6 
Enterocolitis 1 80 and over 0 





One patient died from persistent bleeding following excision of a benign 
bleeding gastric ulcer. One of the two total gastrectomy patients succumbed 
to peritonitis on the tenth postoperative day, while the other was discharged 
on the eighth postoperative day after receiving radioactive gold therapy in addi- 
tion. Four patients required operative intervention in the course of massive 
hemorrhage and died postoperatively. This leaves a total of 13 deaths for 314 
subtotal gastrectomies performed electively for gastric ulcer, or an operative 
mortality of 4.1 per cent for that procedure alone—11 in the benign and 2 in 
the malignant group. This figure can now be compared with those in Table XL 


TABLE XI. ELECTIVE SUBTOTAL GASTRECTOMY FOR GASTRIC ULCER 











| | CASES | OPERATIVE MORTALITY 
Walters et al. 1952 157 2.2% 
Priestley et al. 1952 178 4.9% 
Lahey and Marshall 1953 221 3.1% 
Wallenstein et al. 1953 364 2.2% 
’ Gothman et al. 1953 103 1.7% 
R. I. Hospital 1955 314 L1% 





Again lack of follow-up material makes it impossible to evaluate the results 
of the surgical therapy. We can note that there were 6 cases of carcinoma-in- 
situ in our series and, of these, 4 have a survival of 5 years or more. 

Complications of some type occurred in approximately 30 per cent of the 
cases. The most common complications were local wound pathology-infections 
and dehiscence—and pulmonary pathology ineluding atelectasis, bronchopneu- 
monia, and embolism. Distribution of the postoperative days is shown in 


Table XII. 





TABLE XII 


MALIGNANT ULCER 











POSTOPERATIVE DAYS BENIGN ULCER 





0 to 10 166 24 
11 to 20 135 15 


21 and over 33 6 
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SUMMARY 


An attempt has been made to survey the gastric ulcer problem as it occurs 
in a community hospital of this size. The case material and incidence of gas- 
trie uleer have been outlined. Patients’ ages and duration of symptoms were 
presented. Factors such as weight loss, hemorrhage, pyloric obstruction, multi- 
ple or associated duodenal ulcers, and gastric analysis were compared in both 
the benign and malignant groups. Our experience with the accuracy of gas- 
troscopic and radiologic techniques has been discussed. Pathologie character- 
istics of size and location were determined and compared. Our methods of 
treatment and resulting complications during hospitalization were analyzed. 


A further follow-up study is in progress. 


CONCLUSIONS 

1. The problem of gastric ulcer is a common one occurring in one out of 
every 289 hospital admissions. 

2. The duration of symptoms in the malignant group proved to be shorter, 
averaging 1.3 years, as compared to 4.7 years for the entire group of gastric 
ulcers. 

3. There is no difference in significant weight loss in the benign and malig- 
nant ulcer patients. 

4. Massive hemorrhage occurs more frequently in benign than in malig- 
nant gastric ulcers but can occur in approximately 4 per cent of the malignant 
group. 

5. The presence of a duodenal ulcer does not rule out malignancy in an 
associated gastric ulcer. Six per cent of our malignant ulcer group had an 
associated duodenal ulcer. Multiple gastric uleers were associated only with 
benign lesions in our series. 

6. A significant number (14 per cent) of benign gastric ulcer patients are 
found to have achlorhydria on routine examination, and a significant number 
(24 per cent) of the malignant ulcer patients have elevated acid values. There- 
fore, this determination cannot be considered a reliable diagnostic tool. 

7. Gastroscopy has been unreliable in our experience. 

8. Radiologie techniques in the differentiation of benign and malignant 
ulcers will probably not exceed an accuracy of 90 per cent. 

9. As the size of a gastric ulcer increases, the chance of its being malignant 
also inereases. However, in our series the 5 largest ulcers, all over 6 em. in 
diameter, were benign. 

10. Benign ulcers are more common in all areas of the stomach compared 
to the malignant ones. Approximately one out of 5 lesions of the antrum, 
excluding the prepyloric area, was malignant. One out of 7 ulcers in the pre- 
pylorie area proved to be malignant. 

11. It is well known and borne out by this study that malignant ulcers can 
demonstrate x-ray evidence of healing under medical management. 
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12. A high rate of minor complications (30 per cent) and an operati 
mortality of 4.1 per cent in elective subtotal gastrectomy for gastric ulcers w 
noted in this study. 


REFERENCES 

1. Deutsch, Emmanuel: Gastroscopy, New England J. Med. 250: 468-476, 1954. 

2. Marshall, S. F.: The Relation of Gastric Ulcer to Carcinoma of the Stomach, Ann. Surg 
137: 891-903, 1953. 

3. Myers, H. C.: Early Diagnosis of Carcinoma of the Stomach, J. A. M. A. 163: 159-161, 
1957. 

4. Rhoads, J. E.: Preventive Surgery in the Field of Cancer, Ann. Surg. 146: 782-789, 1957. 

5. Schumaker, F. V., and Hampton, A. O.: Radiologic Differentiation of Benign and Malig- 
nant Ulcers, Ciba Symposium 8: 23-34, 1956. 

6. Smith, F. H., and Jordan, 8. M.: The Problem of Gastric Uleer Reviewed, J. A. M. A. 


153: 1505-1508, 1953. 
7. Welch, C. E., and Allen, A. S.: Gastric Uleer, New England J. Med. 240: 277-283, 1949. 








a 


~~ . > ~~ how 








A NEW TECHNIQUE OF PYLOROPLASTY 


DanIEL M. MoscuHet, M.D., BENEpIcT R. WAuSKE, M.D., AND 
FRANCIS NEUMAYER, M.D., OMAHA, NEB. 


(From the Creighton University, College of Medicine, and the Veterans Administration 
Hospitals, Lincoln and Omaha) 


HE purpose of this article is to report a new method of pyloroplasty which 

effectively increases the diameter of the pylorus. The procedure is simple 
to perform and is believed to increase the efficiency of gastric drainage following 
vagotomy. The operation was done first experimentally on 9 dogs of which 7 
survived the anesthetic and surgical procedure. Its clinical application has been 
limited to 8 patients with most encouraging results. The proposed method, to 
our knowledge, has not been previously reported in the literature. 

The technique is essentially a modification of the Y-plasty procedure used 
for stricture of the ureteropelvic junction. It varies only in that the upper part 
of the Y takes the shape of a U to assure adequate vascularity at the most distal 
portion of the gastric flap. The U portion of the Y is placed in the anterior 
surface of the stomach, just proximal to the pyloric ring, while the stem of the 
Y continues caudally through the pylorie ring and into the duodenum for a 
distance equal to the length of the gastric flap. A single row of interrupted, 
nonabsorbable, gastrointestinal sutures is used to accomplish the pyloroplasty. 
A small flap of omentum is placed over the suture line and held in place with 
2 or 3 sutures for greater security. In all our experimental and clinical experi- 
ence with this procedure, there has never been a failure due to necrosis of the 
antral flap. The technique is illustrated in Fig. 1. 


DISCUSSION 


Table I shows actual measurements of the pylorus before and after the 
Y-plasty type of pyloroplasty on 9 dogs. Measurements of the diameter of the 
pylorus and duodenum were taken by means of graduated obturators. The 
obturator selected fit the bowel wall snugly but did not stretch the bowel wall. 
The pylorus was measured before and after pyloroplasty through a separate 
gastrotomy opening while the duodenum was measured through the Y-plasty 
incision. 

It is noteworthy that in every instance except one, Dog 2, the diameter of 
the pylorus after Y-plasty was greater than the diameter of the duodenum. 
These measurements in Dog 2 were the same. There is nothing to be gained 
in enlarging the diameter of the pylorus beyond that of the duodenum. 

The technique of pyloroplasty just described appears to have definite ad- 
vantages over pyloroplasties of the Mikuliez® or Finney’? types and their 
humerous modifications. 
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Fig. 1—A, Lines of incision outlined with marking sutures in position. B, Y-incision completed 
Y-plasty completed. 
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Fig. 2.—A, Bari ; 
» Barium meal before pyloroplasty. B, Barium meal 4 days after pyloroplast 
: asty. 
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TABLE I 
WEIGHT PYLORUS* ‘a 

DOG NUMBER (LBS. ) BEFORE _ | AFTER DUODENUM* 

1 31 1.3 2.5 19 
2 23 0.7 1.5 1.5 
3 28 1.5 2.5 it 
+ 20 0.9 2.3 1.5 
5 42 Be 2.9 2.8 
6 38 1.5 2.5 1.9 
7 18 x3 1.9 1.5 
8 28 1.5 2.3 2.0 
9 26 1.5 2.3 1.9 








*Diameters measured in centimeters. 


The Y-plasty technique effectively increases the diameter of the pylorus in 
a manner which avoids the ‘‘dog-ear’’-like deformity of the pylorus, which is 
inherent in pyloroplasties of the Mikuliez and Finney type. Although the trans- 
verse diameter of the pylorus is markedly inereased in the latter types of pyloro- 
plasty, the ‘‘dog-ear’’ distortion of the pylorus may interfere with free emptying 
of the stomach. 

The Y-plasty technique avoids time-consuming and sometimes hazardous 
mobilization of the pylorus and duodenum upon which the successful accomplish- 
ment of the Mikuliez and Finney pyloroplasties depend. It is applicable in the 
presence of active ulceration and in most cases where firm and dense adhesions 
exist about the pylorus. It utilizes pliable and abundant antral tissue which 
insures against faulty apposition of tissues and widely separates the two cut 
ends of the pyloric ring. 

The 8 clinical cases, although few in number, have had no difficulty in 
gastric emptying after vagotomy and the Y-type of pyloroplasty. Fig. 2 
demonstrates the area of pyloroplasty before and 4 days after surgery in our 
second clinical ease. The channel is adequate and functional and shows no 
evidence of distortion. The 2-hour films show virtually complete emptying while 
the 4-hour films show complete emptying. 


SUMMARY 


A simple, yet effective, new method of pyloroplasty has been presented and 
its apparent advantages over other methods have been discussed. Its suecessful 
use in 8 eases of chronic duodenal ulcer is reported. 
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THE EFFECT OF CABBAGE FACTOR ON THE PEPTIC ULCER OF 
MANN-WILLIAMSON DOGS 


A. C. Baret, M.D.,* L. T. Parrerson, M.D., J. A. Macxtr, M.D., AND 
W. S. Buakemore, M.D., PHILADELPHIA, PA. 


(From the Harrison Department of Surgical Research, Schools of Medicine, University of 
Pennsylvania) 


HE observation that one or more essential dietary factors affect the occur- 

rence of peptic ulcer in experimental animals has been known for many 
years. In 1921 McCarrison reported that gastric ulcers developed in 33 per 
cent of guinea pigs fed a diet consisting of oats and cooked milk and later 
reported that prolonged administration of this diet resulted in duodenal ulcers 
and even perforation.** *? Smith and MeConkey*® found that 26 per cent 
of guinea pigs fed a vitamin C-deficient diet developed duodenal ulcers very 
similar to those occurring in man, and Jensen’ showed that rats on a diet 
deficient in vitamin A developed gastrie ulcers. 

Nutritionists have been aware for some time that lack of an unknown 
dietary factor or factors led to gizzard erosions in chicks. Almquist and 
Stokstad? showed that this factor was a fat-soluble substance present in lettuce, 
cabbage, other greens, and milk, and after it was supplied the erosions healed 
rapidly. Almquist and Meecchi' also found that bile acids, especially cholic 
acid, were effective dietary supplements in preventing gizzard erosions in 
chicks. Earlier reports that duodenal uleers occurred in dogs and other animals 
when the biliary drainage was externally diverted support these findings. 
Blanek* reviewed this problem in 1935 and reported on 8 dogs with complete 
external biliary drainage. Three were refed bile and did not develop ulcers 
but the other 5 did. Emery and Schnitker' treated 40 ulcer patients with 
desiceated ox bile and found that seasonal recurrence could thus be prevented in 
73 per cent of patients. In 1942 Cheney, working with chicks in which he in- 
duced gastrie ulcers by administration of cinchophen, found that such ulcers 
could be prevented by supplying an anti-gizzard-eroding factor which he called 
vitamin U, the substance being a heat labile sterol found in alfalfa and milk.® 
Another factor seemed to be involved in chick gizzard erosions, for Bird and 
associates demonstrated the effectiveness of chondroitin in their prevention and 
suggested that its glucuronic acid content was primarily responsible. These 
authors pointed out that green plant materials were poor sources of chondroitin. 
Five years earlier Crandall and Roberts" found that, of a series of patients 
with duodenal ulcers treated with chondroitin, 45 per cent showed definite 
Symptomatic improvement in 7 days. 





Received for publication June 11, 1958. 
*Fellow, American Cancer Society. 


817 




















818 BARET, PATTERSON, MACKIE, AND BLAKEMORE - un 








Working with a ‘‘grass juice factor’’ essential to guinea pig growth and 
weight maintenance, Elvehjem’s group'®?° found that a basal casein dict 
without this factor led to the occurrence of severe stomach ulcers and decreased 
weight and growth. These adverse occurrences were fully correctable with 
dried grass. Subsequent work by this group’® led to the conclusion that the 
various effects of the ‘‘grass juice factor’? must have been produced by counter- 
acting amino acid and mineral deficiencies. Specifically, arginine was proved 
to be the principal limiting factor in the basal uleerogenic casein diet and 
certain grasses were shown to contain large amounts of this amino acid. 

The most extensive experimental and clinical testing of the antiuleer 
dietary factor found in vegetable greens was done by Cheney*’* who in a 
series of papers reported the effectiveness of a heat-labile factor, a fat-soluble 
sterol, found in lettuce, cabbage, and parsley. He called this substance vitamin 
U. Cabbage was selected as a readily available source and he showed that the 
whole leaf, raw juice, or concentrate was effective in varying degrees in prevent- 
ing histamine ulcers in guinea pigs and in healing peptie ulcers in man. How- 
ever, this enthusiasm has not been shared by others and in earefully controlled 
clinical studies Brooks and associates’ found no significant difference between 
the rate of healing of duodenal ulcers as determined by roentgen methods in 
patients treated with cabbage juice concentrate and those receiving a placebo. 

Further laboratory evaluation seemed indicated and cabbage juice con- 
centrate was tried on the peptie uleer of the Mann-Williamson dog. 


METHOD 
Twenty adult mongrel dogs ranging in weight from 10 to 26 Kg. were 
utilized in this study. They were operated upon under intravenous Nembutal 
anesthesia and a Mann-Williamson procedure was carried out. The duodenum 
was divided just distal to the pylorus and the duodenal stump was closed. 
The proximal small bowel was divided 30 inches from the pylorus. The distal 
end of the divided jejunum was anastomosed to the pylorus of the stomach. 
The proximal limb of jejunum was anastomosed end-to-side to the ileum 30 
inches proximal to the ileoceeal junction. The animals were given penicillin 
and streptomycin intramuscularly and maintained on intravenous fluids for 3 
postoperative days and were then gradually returned to their previous diet of 
eanned horse meat and biscuit rations in equal amounts ad libitum, the latter 
incorporating minerals, vitamins A and D, brewers’ yeast, liver meal, and 
wheat germ. 

On the tenth postoperative day, 10 of the animals were given orally 6.5 c¢.c. 
of cabbage juice concentrate (Merek Sharp & Dohme, Inc., MK79) before the 
daily meal. This was equivalent to one liter of fresh cabbage juice and was 
administered daily for 40 days. The dogs were weighed weekly and fasting 
samples of gastric juice were aspirated on the tenth, thirtieth, and fiftieth post- 
operative day and analyzed for free hydrochlorie acid. 

The surviving dogs were sacrificed on the fiftieth postoperative day, and all 
animals dying before the end of the experiment were immediately autopsied. 
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The gastrointestinal tract was carefully examined and specimens from the 
anastomoses as well as from the duodenum, small bowel, and colon were taken 
for histologic examination after staining with hematoxylin and eosin. Ulcers 
were measured and classified as to whether they were restricted to the bowel 
wall or displayed penetration or perforation of the jejunum. The 10 control 
dogs had similar operations, management, and studies. 


RESULTS 
The results of the findings in the control animals and the animals in the 
group treated with cabbage juice concentrate is summarized in Table I. All 
animals fed cabbage juice survived the 50 days of the experimental period 
and were sacrificed, revealing 4 penetrating jejunal ulcers and the absence of 
ulceration in 2 dogs. In the control groups 3 dogs’ uleers perforated and they 
died. Of the surviving animals, four had penetrating ulcers and in one dog 
no jejunal uleer was found. All uleers occurred in the usual location within 
1 to 2 em. of the gastrojejunal anastomosis. The size and appearance of the 
ulcers in the two groups were not significantly different. One dog treated with 
cabbage juice concentrate had 2 uleers while all others had a single uleer. It 
was noted that a number of animals had gastric dilatation even though the 
gastrojejunal anastomosis was patent and allowed passage of the index finger 
easily. 
TABLE [ 








| BODY 
PENETRATING WEIGHT 
DOG ULCER OR DIED* | WEIGHT (LBS.) | LOSS 
NUMBER (cM. ) PERFORATING | (DAY) | INITIAL | FINAL LOSS | (PER CENT) 
Control Group 

2x3 Penetrating —_ 29.0 16.2 12.8 44.2 
ix<2 = on 40.0 28.5 11.5 28.7 
2x2 Perforating 42nd 27.0 15.1 11.9 44.1 
1.2x1.5 Perforating 19th 28.0 20.1 7.9 28.2 
1.5 x2 Penetrating 27.0 16.1 10.9 40.0 
15x2.2 Penetrating 27.1 20.4 6.7 24.7 
None pias 34.9 21.1 13.8 39.6 
1x2 iad 30.4 20.0 10.4 34.2 
0.8 x 1 Perforating 30.5 19.6 10.9 Sa 
Lox2 Penetrating 29.0 21.2 7.8 26.9 
Average 34.2 








Cabbage Juice Concentrate-Treated Group 
None i _ 30.0 24.1 
14x19 Penetrating att 34.3 27.0 
37.0 19.4 
33.0 22.3 
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1.5x2.4 Penetrating 30.0 24.4 5.6 
None == 29.0 25.1 3.9 
1.5 x 3 Penetrating 34.0 20.9 13.1 38. 
ie eis 30.0 21.0 9.0 30.0 
1x2 Penetrating 29.0 19.1 9.9 34.1 
1.5x2 a 37.0 26.4 10.6 28.6 
Average 28.4 
Tabulation of ulcer size, number, and type in dogs in control and cabbage juice con- 
centrate treated groups. Note lesser morbidity and weight loss in treated group. 
‘ *All living animals were sacrificed on the fiftieth postoperative day. The animals which 
died are indicated as to the postoperative day this occurred. 
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All dogs lost weight rapidly after the Mann-Williamson procedure. Weig! 

loss varied from 13.4 per cent of body weight (in a dog treated with cabbage 
juice concentrate which did not develop an ulcer) to 47.6 per cent in both 
groups. The dogs treated with cabbage juice concentrate lost 28.4 per eet 
of body weight and the control group 34.2 per cent. 

Interval gastric analyses assaying for free hydrochlorie acid and _ total 
acid showed no significant differences between control group and animals given 
cabbage juice concentrate. 

Tissue sections taken through the uleer-bearing areas of the control and 
treated series showed no significant differences when these areas were compared 
as to epithelization, fibroplasia, and vascularity. The other sections of the bowel 
appeared normal. Both groups showed the ulcer to be severe, usually involving 
all coats of the jejunal wall. Little or no tendency for epithelization was ob- 
served and, in addition to the necrosis and inflammatory reaction, fibroplasia 
and inereased vascularity of varying degrees were noted. 

DISCUSSION 

Cabbage juice concentrate appears to contain a factor or factors that may 
alter the morbidity and mortality following the Mann-Williamson procedure 
in dogs. It has been reported to aid in the healing of peptic uleer in man*”” 
but other workers have not confirmed this finding.’ The identification of this 
“antiuleer” factor is still being pursued and recently new impetus has been given 
to the investigations by the work of Shive and co-workers.** Initially they had 
isolated a heat-labile methyl sulfonium derivative of methionine from cabbage 
juice but subsequent clinical studies indicated that this was probably not the 
antiuleer factor. Further work has indicated that glutamine may be the active 
principle. This is also heat labile and found in large amounts in cabbage juice. 
A preliminary study dealing with 57 peptie ulcer patients given 1.6 Gm. of 
glutamine daily (the amount in one liter of cabbage juice) suggested a beneficial 
effect. 

Recently Heinicke and associates'® reported studies dealing with the protein 
and amino acid requirements of the guinea pig. They indicated that the peptie 
uleers which occurred in these animals when on a basal casein diet were due 
to an arginine deficiency.'* 1° From these investigations it appears that amino 
acids may play a role in the genesis of peptic ulcer. 

Cheney’® suggested that vitamin U may act by increasing the resistance 
of the gastrointestinal mucosa to erosion by hydrochloric acid and pepsin. 
Although our interval gastric analyses showed no conclusive difference in free 
or total gastric acid between treated and control groups, Fauley and Ivy" 
point out that mere titration of the acidity of gastric contents in Mann-William- 
son dogs is not indicative of available acid for attacking the jejunal mucosa, 
for quantity of acid and duration of contact are important factors for con- 
sideration.’® 

Cheney’s clinical results are based upon the time at which pain relief 
occurred and ulcer crater healing took place by x-ray, claiming an average 
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erater healing time of 13.4 days for 134 patients treated with cabbage juice 
compared to 49.9 days for 295 patients treated with conventional medical 
therapy. This is in considerable disagreement with Rossett and Knox?* who 
reported an average healing time of 15 days for 506 patients with proved 
duodenal ulcers. These authors also point out that the reliability of making 
a diagnosis of the healing of a duodenal uleer by x-ray is about 50 per cent. 

In a more recent study using a double blind control Cheney evaluated 45 
patients treated for 22 days with cabbage juice concentrate or a placebo. He 
utilized x-ray once a week for his evaluation and claimed that 32 per cent given 
a placebo healed at the end of the period compared to 92 per cent of those 
receiving cabbage juice concentrate.” 

Brooks and his group® treated 21 patients with demonstrated duodenal 
ulcer craters for 3 weeks; 10 received cabbage juice concentrate and 11 received 
a placebo. They noted no significant difference between the two groups in 
disappearance or decrease of epigastric pain, subsidence of epigastric tenderness, 
or change in crater size. Interestingly, they found a transient inhibition of 
gastric hydrochloric acid response to histamine or insulin after intragastric 
administration of cabbage juice extract to duodenal uleer patients. 

Since the concentration of the various constituents already isolated from 
cabbage juice in the search for the elusive antiuleer factor vary considerably 
due to natural differences in soil, climate, and so forth, it is conceivable that 
a true and as yet unrecognized active factor may be present and that these 
variations in cabbage juice may account for the repeated differences in its 
clinical effectiveness. 


SUMMARY 


1. The experimental evaluation of cabbage juice antiuleer factor on the 
peptic uleer of Mann-Williamson dogs is reported. Clinical interest in this 
method of treatment of peptic ulceration in man warranted further experimental 
work. 

2. Cabbage juice concentrate equivalent to one liter of fresh cabbage juice 
was given orally to 10 dogs for 40 days starting on the tenth postoperative day 
following a Mann-Williamson procedure. Ten control Mann-Williamson dogs 
were also studied. All dogs that survived were sacrificed on the fiftieth post- 
operative day. 

3. Among the dogs treated with cabbage juice concentrate two failed to 
develop an ulcer, four developed penetrating ulcers, and all survived to the 
end of the experiment. Among the controls, one failed to develop an uleer, 
3 had uleers that perforated and died, and 4 developed penetrating ulcers. 

4. The control animals lost an average of 34.2 per cent of their weight 
and the animals given cabbage juice concentrate lost 28.4 per cent. 

5. Comparison of interval gastric analyses, and microscopic examination 
of the uleers revealed no significant differences between the control group and 
treated groups. 
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6. Further investigation of the role of dietary factors and especially of 
amino acids in the etiology and treatment of peptic ulcers seems indicated. 


We wish to thank Dr. I. S. Ravdin for his guidance in this study and Dr. John T. 
McGrath, Associate Professor of Veterinary Pathology of the School of Veterinary Medicine 
of the University of Pennsylvania, for assistance in the evaluation of the microscopic sections 
in this study. 

The cabbage juice concentrate used in this study (MK79) was supplied through the 


courtesy of Merck Sharp & Dohme, Ine., Philadelphia. 
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RTERIOSCLEROSIS severe enough to compromise the arterial flow to the 
A intestine could conceivably give rise to abdominal pain or decreased 
intestinal function resulting in constipation* and postprandial distention." 
Countless people die with occlusion of the femoral and popliteal arteries in 
whom the diagnosis is never made because the occlusion did not result in 
gangrene. When gangrene is present, however, attention is quickly directed 
to the arteries as being the primary site of disease. The same may be true 
of mesenteric occlusion, previous attention having been foeused only on those 
instances in which ischemia was so severe as to result in infarction of the 
bowel or in which generalized arterial disease suggested superior mesenteric 
artery involvement." * 12 Partial mesenteric occlusion, like partial popliteal 
occlusion, may present a syndrome of limited exercise tolerance or decreased 
function with various degrees of pain.”® 

This study represents an effort to explain, in part, the physiologic changes 
occurring in the gastrointestinal tract associated with arteriosclerosis. A 
study has been made of the anatomie changes of the superior mesenteric 
artery of humans associated with various degrees of arteriosclerosis. Spe- 
cifically, it is a study of the cross sectional area of the superior mesenteric 
artery of 75 human beings. 

The cross sectional area was calculated from the diameter measurements 

which were always made in 3 places (Fig. 1). The diameter measurements 
were made (a) at the aortic opening, (b) at the narrowest segment, which 
fas invariably 0.25 to 1.0 em. distal to the aortic opening, and (e) 1.5 em. 
distal to the aortic opening where the vessels were usually pliable and free 
of arterioselerotic changes. Measurements were obtained with the aorta in 
situ and after removing the aorta with its branches. The elastic tissue con- 
tained in the aorta resulted in a shrinkage which varied from 8 to 28 per cent, 
depending upon the severity of arteriosclerosis. In general, it was observed 
that the greater the arteriosclerotic involvement the less the shrinkage upon 
removal. 

Twenty-eight of the 75 aortas studied demonstrated narrowing of the 
superior mesenteric artery varying from 12 to 86 per cent of the cross-sectional 
area with an average of 28 per cent. The arteriosclerotic narrowing consistently 
occurred just distal to the aortic opening of the superior mesenteric artery. 


Received for publication May 9, 1958. 











DERRICK AND LOGAN ecu y 

In those instances where the aorta and its branches are still elastie, s\)- 
sequent study indicates that the inelastic point of narrowing is accentuat:d 
by the increased diameter of the vessels when subjected to systemic arterial 
pressures.*° 

A better yardstick for understanding the effect of narrowing may |e 
gained from ecaleulating the maximal theoretic flow limitations associated 
with various degrees of narrowing. According to Poiseuilles law, the pres- 
sure head remaining constant, then the velocity is directly proportional to 
the sectional area of the tube, but the quantity of fluid passing through the 
tube per unit of time (volume flow) is proportional to the fourth power of 
the diameter of the tube. 





Saag 


Sites of measuring vessel diameter. a, Aortic opening of superior mesenteric artery. 


Fig. 1. 
b, Area of greatest narrowing. c, 1.5 to 2.0 cm. distal to aortic opening. 





With the gradual occlusion of the superior mesenteric artery, as may 
occur in the aging process, several possibilities have been suggested. First, 
with gradual occlusion, a compromised blood supply may exist sufficient for 
bowel viability and for satisfactory function after light meals, but incom- 
petent or lacking in sufficient functional reserve to handle large meals when 
the intestine is called upon to do a great deal of work.® Second, a gradual 
occlusion of the superior mesenteric artery may result in the establishment 
of collateral channels to an extent that bowel viability and bowel function 
are unimpaired even with heavy meals. Third, secondary occlusion of some 
of the smaller mesenteric vessels may occur so that small areas of intestinal 
infaretion or perhaps only mucosal uleers develop, giving only transient 
abdominal symptoms.’ Fourth, sudden complete occlusion of the superior 
mesenteric artery without collateral channels having been established may 


result in necrosis of the bowel.'® 
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Nazari*' found 7 cases of complete arteriosclerotic closure of the superior 
mesenteric artery in 1,700 autopsies, and in only one ease had intestinal in- 
farction resulted. Blalock and Levy® reported that gradual occlusion of the 
celiac and mesenteric axis over a 3-month period was successful in some ani- 
mals, indicating that potential collaterals are present, whereas sudden occlu- 
sion of the superior mesenteric vessels is consistently fatal. 

Laufman and Method** found that with occlusion of the superior mes- 
enteric artery for 214 hours, secondary relaxation of the mesenteric vessels 
oceurred and the bowel viability was seriously impaired. Nelson and Kremen*? 
stated that the superior mesenteric artery or vein of the dog could be safely 
occluded for 2 hours and that antibiotics to reduce the intestinal flora ex- 
tended the time of permissive occlusion. Similarly, heparin administered pre- 
operatively in order to prevent intravascular clotting permitted extension 
of the time of occlusion. 

Derr and Noer® in a series of experiments on dogs coneluded that vascular 
deprivation of a bowel segment 15 em. or less in length cannot be accom- 
plished uniformly by interruption of intestinal arcuate vessels due to the 
collateral role of the intramural vessels. Rothschild? demonstrated in dogs 
the importance of the intramural and marginal artery in the collateral cireu- 
lation of the bowel, pointing out that the degree of safety is far greater in 
man than in animal, a finding contrary to that of Noer.** Horsley and Cole- 
man™ found that in the dog a short segment of intestine may be deprived of 
its primary blood supply and still maintain its integrity by having the omen- 
tum wrapped around it. 

The vicissitudes of the collateral channels which supply the intestine are 
not well defined nor are they well known. It is known, however, that once 
blood traverses a capillary bed the effective pressure it is capable of deliver- 
ing is greatly reduced, the reduction apparently being related to the size 
of blood vessels delivering the blood through the collateral channel. Klein™ 
demonstrated that gradual obliteration of either mesenteric artery was well 
tolerated until the arterial blood pressure distal to the occlusion was reduced 
to 20 per cent of normal. In the face of partial arterial occlusion, a secondary 
fall in arterial pressure precipitated by systemic causes such as congestive 
heart failure, shock, or distention secondary to intestinal obstruction may 
result in gangrene. 

Elliott"? was the first to report the successful surgical treatment for 
mesenteric vascular occlusion when in 1895 he resected 130 em. of small 
intestines. Since then numerous surgeons have described successful massive 
intestinal resections for mesenteric occlusion, but often the amount of bowel 
involved was so extensive that little bowel remained to meet the nutritional 
requirements of the individual. Such patients were nutritional invalids as a 
result of the small amount of functional intestine remaining. 

The feasibility of sacrificing the hepatic, superior mesenteric, or renal 
arteries and satisfactorily replacing them with other intra-abdominal arteries 
has been demonstrated in a series of dogs.2. Perhaps the vascular frontier 
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has been advanced sufficiently so that partial occlusion of the superior m 
enteric artery can now be diagnosed and the involved segment resected 
bypassed.’ The superior mesenteric artery 2 em. distal to the aortie ope: 
ing is very pliable and would therefore provide an adequate vessel for a gra 
or a bypass. 

It may be that exploratory operations for gallbladder disease,’ peptic 
ulcer, and suspected cases of carcinoma would not be performed if the sym)- 
tom complex of intestinal arterial insufficiency were kept in mind and diag- 
nostic means improved to facilitate accurate diagnosis. The unexpected poor 
result of intestinal surgery in older persons may at times be explained on 
the basis of arteriosclerotic mesenteri¢ arterial insufficiency. 


SUMMARY 


The cross-sectional area of the superior mesenteric artery has been studied 
in 75 unselected necropsies. Detailed measurements indicate that 28 of the 
75 demonstrated some arteriosclerotiec narrowing of the superior mesenteric 
artery, which varied from 12 to 86 per cent of the cross-sectional area. The 
point of narrowing occurred consistently at a point 0.25 to 1.0 em. distal to 
the aortic orifice of the superior mesenterie artery. 

The physiologic changes occurring in the gastrointestinal tract associated 
with mesenterie artery insufficiency are discussed. 


It was a pleasure to have had the heip and encouragement of Drs. Alton Ochsner and 
John Howard in pursuing this work. 
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MULTIPLE CANCERS IN 
Report OF 162 Cases 
Rosert A. McGrecor, M.D.,* anp Harry E. Bacon, M.D.,** PHILADELPHIA, IA. 


(From the Department of Proctology, Temple University Medical Center) 


INCE Billroth? first directed attention to the possibility of more than one 

primary ecaneer’s occurring in an individual, the phenomenon has aroused 
interest and speculation. Billroth’s case report was published in 1869, but it was 
well over 50 years before physicians began to realize that this was neither a 
rare occurrence nor a medical curiosity. During the past 25 years many reports 
have appeared in the medical literature of the world, mostly single case reports, 
but a sizeable number have been careful reviews with large numbers of new 
eases. In spite of these more recent reports and eareful studies by many authori- 
ties, too many physicians, while realizing the possibility of a patient’s developing 
more than one eaneer, are prone to lapse into the habit of ascribing all symptoms 
to a single disease process and thus overlook a second and possibly more malig- 
nant disease. The purpose of this report is to emphasize again the extreme im- 
portance of careful and thorough examination and investigation of all symptoms 
and signs presented by a patient; thus, by early and complete diagnosis and 
therapy the cancer mortality rates may continue to be lowered. 

CRITERIA 

The choice of adequate criteria for establishing the diagnosis of multiple 
primary malignancy is a controversial subject. Billroth’s original postulates 
are stated often and are worthy of repetition. These are: each tumor must 
have an independent histologic appearance, the tumors must arise in different 
locations, and each tumor must produce its own metastases.? To these postulates 
Mereanton™ added an additional requirement; after removal of each of 2 ear- 
cinomas, the patient remains free of the disease, thus demonstrating that the 
lesions were primary and not metastases. Billroth’s criteria were too strict and 
ruled out many multiple primary malignancies. They did not admit the pos- 
sibility of multiple primaries within a single organ such as the colon or the ree- 
tum. 

Gradually, the requirements for diagnosis were liberalized as knowledge 
of cancer increased and histologic study became more precise. Long, Mayo, 
Dockerty, and Judd’® pointed out that the microscopic appearance of a second 
neoplasm will determine whether it is a recurrence or a completely new growth 
by the type of transition from normal to malignant cells at the margins. After 
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an extensive survey of cases of multiple malignaney, Warren and Gates’® pro- 
posed the functional criteria which follow: each of the tumors must present a 
definite picture of malignancy, each must be distinct, and the possibility of 
one’s being a metastasis of the other must be excluded. These criteria are 
generally accepted in this country, and we have adhered to these in the selection 
of our cases. 


INCIDENCE 


The possibility of development of two or more cancers, either in the same 
or in different organs, at the same time or at different times, is recognized by 
everyone; but the relative frequency of primary polyeancers varies greatly from 
one author to another. Those authors with the lowest figures doubt if these 
lesions occur more often than expected by chance alone. Some years ago it was 
felt by authors such as Lockhart-Mummery,’® Dukes,° and Cramer* that one 
malignant growth had an inhibitory effect upon the development of other pri- 
mary malignant neoplasms in the same person. Excellent statistical data and 
numerous case reports now indicate that multiple primary cancers are found 
more often than would be expected from statistics based upon the general 
population, at least where the skin, the genitomammary system, and the large 
bowel are concerned. Mider and associates,’* for example, found 133 multiple 
primary cancers of the breast and of the colon when statistical expectation had 
been 65. In 1954, Stenstrom and Ford'® analyzed 1,000 cases of carcinoma of 
the colon and found 48 in which there were multiple primary carcinomas of the 
colon. Ginsburg and Dreiling® reported 25 instances of independent primary 
carcinomas developing in 700 patients having previous resections for colon malig- 


nancies (3.57 per cent). 


TABLE I. RELATIVE FREQUENCY OF MULTIPLE PRIMARY MALIGNANCY 








PERCENTAGE OF MULTIPLE 





AUTHORS TOTAL NUMBER OF CANCERS PRIMARIES 
Muller13 1,121 1.8 
Mider et al.12 276 2.89 
Warren-Gates!9 1,259 3.7 
Brindley-Rice? 1,091 4.67 
Owen14 3,000 4.7 
Ward17 1773 5.2 
Warren-Ehrenreich18 2,828 6.8 
Bacon-MeGregor 1,788 9.1 





In spite of the wide variations in incidence reported by various authors 
(Table I), there is an apparent inerease in the reported incidence of multiple 
malignaney. This increasing reported incidence is due to the increasing knowl- 
edge in the diagnosis of malignancy, the improvements in the techniques of 
examination, particularly in the field of radiology, and the improvements in 
methods of therapy which have increased the frequeney with which patients 
survive their original malignant process. 

The frequeney of multiple primary eancers will be much higher when 
based upon autopsy reports than when based upon clinical and operative findings 
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beeause of the limitations of these methods, but autopsy incidence must }) 
accepted as the more reliable. Warren and Ehrenreich** found 23 multip!. 
eancers of the bowel and 9 eases of combined lesions of the gastrointestina| 
tract in 69 autopsies performed on patients who had died of cancer of the lare: 
intestine. Hanlon’ isolated 18 autopsy cases with multiple malignancies of 
which only 2 had been diagnosed clinically and radiologically. 

In the 17144-year period from September, 1940, to May, 1958, 1,788 cases of 
microscopically verified cancer of the colon and the rectum have been admitted 
to the senior author’s Proctologie Service. There have been 162 patients with 
multiple primary malignancies, an incidence of 9.1 per cent. Portions of this 
series have been reviewed in previous papers.' 


DISTRIBUTION 


The distribution of multiple primary lesions varies according to the author, 
but the most frequently reported sites are the skin, the breast, and the large 
bowel. The distribution of cancers in the same or in different systems offers much 
ground for discussion. Some authors state that multiple primary cancers have 
a definite tendency to group themselves in organs of the same anatomic system, 
while others believe that the systemic relationship is coincidental. Warren and 
Gates'® found the colon to be the most frequent site for multiple carcinoma in 
a single organ. They found 55 eases of double carcinoma of the colon in 1,259 
total eases. Hurt and Broders® found 9 of 71 multiple primary eareinomas to 
involve the colon. Stalker, Phillips, and Pemberton’ located approximately 
29 per cent of their series in the colon or in the stomach. Warren and Ehren- 
reich'® cited 33 per cent of colon involvement alone and 14 per cent of associated 
lesions of the colon and other parts of the gastrointestinal tract. 

In our 162 cases, there were 94 cases with multiple primary lesions of the 
large intestine alone, an incidence of 54.9 per cent of the eases of multiple 
malignaney and 5.3 per cent of the total number of cancer patients. We have 
excluded from this series those patients who had multiple malignant changes 
develop in intestinal polyposis or multiple adenomatosis of the colon. There 
were 68 eases (41.9 per cent) who had involvement of organs or systems other 
than the colon (Table II). 


TABLE II. MULTIPLE PRIMARY MALIGNANCIES 


INVOLVEMENT OF LARGE INTESTINE INVOLVEMENT OF LARGE INTESTINE | 

















ALONE AND OTHERS 
NUMBER | PERCENTAGE | NUMBER | PERCENTAGE 

Males 60 37.0 30 18.5 
Females 34 21.0 38 23.5 
Total 94 58.0 68 42.0 

Total number of cancer patients 1,788 

Total number of multiple primary cases 162 (9.2%) 

Number of systemic multiple primary cases 94 (5.3%) 





For the 94 patients with systemic multiple primary cancers there were 201 
lesions. The distribution of these lesions is shown in Table III. In this group 
there were 60 men and 34 women; thus, two-thirds of the total number of men 
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had lesions limited to the large bowel, while only 47 per cent of the women had 
only systemic lesions. In addition to the 60 men with lesions of the large bowel 
alone, there were 9 men with second or third primary cancers in the upper 
gastrointestinal tract. Only one woman in the entire series had a second e¢ar- 
cinoma involving the upper gastrointestinal tract (Table IV). This implies a 
predisposition in men to multiple lesions of the gastrointestinal system. 

There were 29 women in the series who had a second or third primary cancer 
in the genitomammary system, an incidence of 40 per cent of all women in 


TABLE III. NuMBER OF LESIONS IN LARGE INTESTINE ALONE 























DESCEND- TRANS- 
SEX RECTUM SIGMOID ING ASCENDING VERSE CECUM 
Men 70 45 3 4 7 a 
Women 26 26 3 4 7 3 
Total 96 71 6 8 14 6 
Total number of lesions 201 
Total number of cases 94 
TABLE IV. NuMBER OF LESIONS IN GASTROINTESTINAL TRACT 
LARGE GALL 
SEX INTESTINE STOMACH ESOPHAGUS BLADDER TOTAL 
Women 64 7 1 1 73 (81%) 
Men 41 1 _ _ 42 (58%) 





TABLE V. MALIGNANCY OF THE LARGE BOWEL WITH PRIMARY MALIGNANT NEOPLASIA OF THE 
FEMALE GENITALS AND BREAST 











GENITOMAMMARY ADDITIONAL 
NAME AGE SITE ORGAN INVOLVED SITES 
M. M. 69 Sigmoid Breast 
F.C, 50 Rectum Uterus 
P. G. 41 Sigmoid Uterus Bladder 
A. L. 72 Rectum Breast 
E. L. 52 Rectum Uterus 
L. R. 49 Rectum Ovary 
L. 8. 66 Sigmoid Breast Transverse colon 
J.L. 42 Sigmoid Breast 
B. D. 44 Rectum Ovary 
N. B. 69 Rectum Uterus 
R. W. 42 Rectum Ovary 
W. C. 37 Rectum Ovary 
M. K. 43 Sigmoid Ovary (bilateral) 
J.J. 65 Rectum Ovary Pancrease 
8. G. 65 Sigmoid Breast 
L. 8. 49 Sigmoid Breast 
A. W. 65 Rectum Breast 
P.C, 70 Rectum Uterus 
M.R. 58 Rectum Uterus Transverse colon 
V. A. 47 Sigmoid Breast 
RF. 32 Rectum Ovary 
A. F. 51 Rectum Uterus 
A.C. 70 Rectum Ovary 
). R. 61 Rectum Uterus 
F.R. 83 Rectum Breast 
E.S. 57 Rectum Breast 
M.S. 65 Rectum Breast 
P. W. 39 Rectum Breast 
A. F. 77 Descending colon Uterus 
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the series. These patients and their lesions are shown in Table V. While th 
relationship between the female sex hormones and carcinoma of the breast and 
the female genital organs is well known, the effect of the hormones on thi 
development of a second primary malignaney of the genitomammary system 
the presence of a carcinoma of the large bowel may be theorized only. In this 
series the patients were mostly in the menopausal or postmenopausal age grou), 
but this does not imply that estrogenic stimulation had ceased. Perhaps, in time, 
endocrinology will be an important factor in explaining carcinogenesis. 

In our series the skin was involved by a second or third primary lesion in 
only 9 patients (5.5 per cent). This is considerably lower than in most reported 
series. The genitourinary system was the site for additional lesions in 15 
eases (9.2 per cent). The distribution of lesions outside the large intestine is 
shown in Table VI. 


TABLE VI. NUMBER OF LESIONS OUTSIDE THE LARGE INTESTINE 




















| GASTRO- | GENITO- | | 
GENITO- | INTES- MAM- PAN- 
URINARY | TINAL MARY | SKIN LUNG |TONGUE| LARYNX CREAS EYE 
Men 9 9 1 5 l 2 2 s ] 
Women 6 1 29 4 1 Ms _ l a 
Total 15 10 30 9 2 2 2 1 1 





~~ 


Of the 162 patients in this series, 140 had 2 primary lesions; 22 had 
lesions. Three of these 22 developed a fourth lesion, 2 of these subsequently 
developed a fifth lesion, and one a sixth lesion. This patient was a woman who 
developed 6 successive lesions, + of which involved the colon. The first was an 
adenocarcinoma of the splenic flexure (1943); the second, an adenocarcinoma 
of the reetum (1945); the third, an endometrial carcinoma of the uterus (1951); 
the fourth, squamous-cell carcinoma of the forehead (1952); the fifth, an 
adenoeareinoma of the splenic flexure (1955); and the sixth, an adenocarcinoma 
of the eeeum found on exploration associated with extensive metastasis (1957). 


SUMMARY AND CONCLUSIONS 


A review of the literature has been made to reveal the importance of the 
entity of multiple primary malignancies. A consecutive series of 1,788 cases 
of carcinoma of the rectum and the colon have been reviewed. Of these eases, 
162 had multiple primary cancers, an incidence of 9.2 per cent. Multiple pri- 
mary cancers of the large bowel alone were noted in 5.3 per cent. It was seen 
that men show a definite predisposition to involvement of the gastrointestinal 
tract. In this series, 67 per cent of men had their lesions confined to the gastro- 
intestinal tract. The genitomammary system was involved in 40 per cent of the 
women patients. 

It is evident that multiple primary malignancy, of the large bowel at least, 
is not a rare or even an unusual phenomenon. Any patient with a carcinoma of 
the rectum or the colon has an increased risk of developing other sites of eaneer, 
simultaneously or at different time intervals. The relative frequency of primary 
polyeancers may be high or low, depending upon the author; but the fact that 
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it is a definite possibility is the important point. All physicians must be alert 
to this possibility and must abide by the following rules when a cancer patient 
is dealt with: 

1. Preoperative investigations should inelude a careful physical examina- 
tion, proctosigmoidoscopy, and roentgenologic examinations. In men, upper 
gastrointestinal roentgenograms are advisable. The slightest gastrointestinal 
symptom in women should warrant barium meal studies. 

2. During surgery meticulous exploration of the colon and of all abdominal 
organs should be performed. Colosecopy often reveals lesions missed by palpation. 

3. After surgery patients should be checked at regular intervals, both 
clinically and radiologically. Each should remain on the cancer detection list 
and be considered a candidate for an additional primary cancer even though he 
has achieved a survival time which makes him theoretically a surgical cure, 
whether it be 5, 10, or even 20 years. 
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FREDERICK FITZHERBERT Boyce, M.D., NEw ORLEANS, La. 


(From the Department of Surgery of the Tulane University of Lowisiana 
School of Medicine) 


i’ THERE is any excuse for another contribution to the already far-ranging 

literature of regional enteritis, it is that at present almost no attention seems 
to have been paid to this disease as it occurs in the Negro race. This is true 
even in contributions from the South, which is curious, for disease in the Negro 
has always been a matter of concern to Southern physicians. It was neces- 
sarily their concern in slavery days, and it is still their concern because of the 
large concentrations of Negroes in many Southern states, of which Louisiana 
is one. 

From slavery days on, the belief has persisted, no matter what the biolo- 
gists may think, that some diseases, at least, differ in the Negro and white 
races. Some of the early literature, such as the report of Dr. S. A. Cartwright? 
in 1851, is ineredibly unscientific, even in the light of the limited medical 
knowledge then available. The report of the late Dr. Rudolph Matas’® on sur- 
gical diseases in the Negro, which was published in 1896, is, on the contrary, 
still a medical classic. Much that is in it, in spite of the advances made during 
the past 60 years, would still be subseribed to by those of us who practice at 
Charity Hospital of Louisiana at New Orleans, from which Dr. Matas’ data 
were secured. 

Regional enteritis was not a recognized clinical entity when Dr. Matas’ 
report was published, and it does not appear in the extensive study on racial 
trends in surgical diseases published by the late Dr. Urban Maes,’ also from 
the New Orleans Charity Hospital, in 1936. This is understandable, since his 
statisties end with the decennium ending in 1934. 

INCIDENCE 

The single article in the literature specifically devoted to regional enteritis 
in the Negro was published by Marks and Fink,’ in 1949, from Harlem Hos- 
pital in New York, in which the population is predominantly Negro but in 
which only 4 eases, one fatal, were observed between 1936 and 1948. In a 
review of the 299 articles published between 1932, when the first description 
of Crohn’s disease appeared,’ and the date of their publication, the authors 
were able to find only 26 ease histories of regional enteritis in the Negro. 

As they pointed out, very few articles on the subject mention race. They 
might have added that reviews of the literature of regional enteritis are fre- 
quently difficult for another reason; serial reports are cumulative and case 
reports are often published more than once. As a result, if the authorship or 
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origin of the contribution, or both, are not recognized, some eases are likely to 
be counted more than once. My own review of the literature since Marks and 
Fink’s article was published is open to this error. 

My review, which is comprehensive but not entirely inclusive, covers 116 
articles, in which 3,487 cases of regional enteritis are reported. These cases 
range from single case reports and reports of small groups of cases to the 
large series reported by Marshak and Wolf? in 1955 from Mount Sinai Hos- 
pital in New York and by Van Patter and his associates"! in 1954 from the 
Mayo Clinic. 

In 2,647 of these cases the race was not stated, and in the remaining 840 
cases only 25 cases were specifically mentioned as occurring in the Negro. 
Included in this number are the 21 cases in the Negro reported, without spe- 
cial comment, by Loria,® in 1949, from the New Orleans Charity Hospital. The 
presumption thus seems warranted that regional enteritis is indeed an uncom- 
mon disease in the Negro. 

The 29 eases in the Negro which I am now reporting (Fig. 1) occurred in 
a total of 54 eases of regional enteritis treated at the New Orleans Charity 
Hospital between July 1, 1937, when the present record system was instituted, 
and Sept. 1, 1957. Twenty-eight of the 54 eases, including 13 of the 29 Negro 
cases, were observed during or after 1950. 
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Fig. 1.—Distribution according to race and sex of 54 cases of regional enteritis observed at 
Charity Hospital of Louisiana at New Orleans. 

These 54 eases were selected from the 300-odd records of enteritis which 
were examined. All 54 were proved irrefutably, one by post-mortem exami- 
nation, 6 by roentgenologie evidence, and 47 by surgery. A number of other 
case records examined were probably instances of regional enteritis, but the 
evidence was entirely clinical and was not regarded as sufficiently convincing 
to warrant their inclusion. Among its other characteristics, regional enteritis 
is a highly deceptive disease. 

A survey of the hospital records before 1937 undoubtedly would have re- 
vealed additional cases of regional enteritis, most of them probably not cor- 
rectly identified. I remember witnessing an operation on a Negro woman in 
the fall of 1933 for disease of the terminal ileum and cecum which, in the light 
of later knowledge, I am certain was regional enteritis although none of us 
present realized it. 

At any rate, regional enteritis is apparently a disease of such infrequency 
in a hospital population now in the neighborhood of 70,000 yearly, with a 
Negro component approaching 70 per cent, that any discussion of its incidence 
in either race would be entirely academic. 
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Regional enteritis reveals no marked predilection for either sex. In th 
small number of cases which make up this series, it is therefore probably of nv 
significance that there were more white women than white men and mon 
Negro men than Negro women (Fig. 1). 


AGE 
The age span in regional enteritis is wide, and so it was in this series (Fig, 
2), from 8 years in the white and 13 vears in the Negro at one extreme to 77 
years for both races at the other extreme. The number of cases in older persons 
is, however, rather striking. Seven white cases and 5 Negro eases oceurred in 
persons 50 years of age and older, and 4 of these (2 white and 2 Negro) occurred 
in patients between 71 and 77 years of age. 
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Fig. 2.—Distribution according to race and age of 54 cases of regional enteritis. 


So large a proportion of cases in older patients is not at all usual. Last 
year, when a certain famous patient was operated upon for regional enteritis 
and anti-administration columnists and commentators began to quote, selectively, 
from a small monograph which I had recently written on the disease,’ one of the 
broadeasting companies courteously afforded me the opportunity for more cor- 
reet quotation. 

In many of the 170 articles which I reviewed before preparing a statement, 
age, like race, was not mentioned, or it was merely stated that the age incidence 
followed the usual pattern of concentration in the middle adult years. Only 7 
of 60 reports of individual cases or of 2 or 3 cases were concerned with pa- 
tients 50 years of age and older. Twenty-two articles dealt with series of 
cases in which the age range was stated, but in only 5 of the series were there 
any patients 60 years of age and older. The 990 cases analyzed in these 22 
articles included the 603 cases reported by Van Patter and his associates" 
from the Mayo Clinic. Only 10 patients in this series were between 61 and 74 
years of age. The 2 oldest patients in the 30 Negro eases collected or reported 
by Marks and Fink® were both 58 years of age.* 





*The single case report in these 170 articles which fitted the age group and surgical 
status of the patient who was causing the columnists and commentators such concern was in- 
cluded in the 40 cases studied from Billings Hospital in Chicago by Dashiell and his associ- 
atest in 1951. The parallel was quite precise; the patient, a 64-year-old man, underwent 
ileotransverse colostomy. Except for a single apparent recurrence, lasting one day, which oc- 
curred 5 months after operation, he was well at the end of 9 years. 
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In view of the data in the literature, the large proportion of older pa- 
tients in this small series, about 22 per cent, seems to prove that it is not 
always true that the disease becomes spontaneously milder and burns itself out 
in older patients. It may or may not be significant that 9 of the 12 in this 
group were encountered in the last 7 years. Apparently, as the life span in- 
creases, regional enteritis, like other diseases once regarded as predominantly 
diseases of younger persons, will be eneountered more often in our aging 
population. 

There was no particular difference in the manifestations of the disease in 
the older age group. Some of them had very stormy courses and some of them 
responded to treatment and tolerated extensive surgery quite as well as 
younger persons. 

There were 3 deaths in the 12 patients 50 years of age and older. A 77- 
year-old Negro woman was admitted moribund, in uremic coma. Autopsy re- 
vealed cardiorenal disease and regional enteritis; she had had symptoms of 
the intestinal disease but it played only a minor role, if any, in her death. 
A 61-year-old white woman, a hypertensive patient with cardiac disease, died 
of mesenteri¢ vascular occlusion 9 days after a simple exploration. A 71-year- 
old white man, a cardiae patient with massive ascites, died after dehiscence 
of the surgical wound; he had undergone resection of the ileum, which was 
the site of a perforation, which had given rise to a pelvie abscess. 

All three of these fatal cases do point up one fact—that diagnosis may be 
more difficult and the surgical risk greater in older persons because of the 
existence of systemic complications. A young Negro man in this series had 
both malaria and pleurisy when he presented himself in his first attack of 
regional enteritis, and 3 young white women had pelvic inflammatory disease. 
The remaining complications, which included hypertension, cardiac disease, 
cardiorenal disease, diabetes, portal cirrhosis, and diverticulosis, all occurred 
in older patients. There was no significant racial difference in their distribution. 


PATHOLOGIC PROCESS 


The pathologie process was essentially the same in both races. In both it 
included ulcerative and obstructive disease. The ileum was affected in all 54 
cases. The cecum was additionally involved in 4 white and 5 Negro patients, 
the jejunum in 1 white and 2 Negro patients, the cecum and ascending colon 
in 1 white patient, and the ileocecal valve in 1 Negro patient. Skipped areas 
were present in 4 white and 4 Negro patients, and 2 of the 5 perforations oc- 
curred in Negroes. One Negro patient had an ileocolic intussusception. These 
findings and their proportions conform, in general, to the observations made 
in 750 eases recently studied from Mount Sinai Hospital in New York by 
Marshak and Wolf.® 

In view of the statement in Marks and Fink’s* article that no instance of 
fistulous disease had been found in Negro patients, it is worth mentioning that 
2 of the 7 fistulas in the Charity Hospital series occurred in this race. 
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CASE REPORTS 


CASE 1.—One patient, a 60-year-old Negro man, developed an internal fistula aft. 
resection, at the site of the anastomosis. It was successfully resected, together with an ext: 
nal fecal fistula. When an incisional hernia was repaired in May, 1957, 4 years after tle 
last operation, he had no complaints and had gained weight. 

CasE 2.—Of even more interest is the 52-year-old Negro woman who underwent a short- 
circuiting operation followed by resection. Three years after the second operation, roent- 
genograms showed a number of communications between the small bowel and the greater 
curvature of the stomach near the pylorus, as well as a single communication between the 
stomach and the transverse colon. The fistulous areas were resected, after which a small fecal 
fistula appeared. The patient then disappeared for 18 months. When she reappeared, the 
fistula had closed spontaneously, she had gained weight, and she had no complaints except 
some increased frequency of bowel movements. 


CLINICAL PICTURE AND DIAGNOSIS 


There was little of convincing etiologic value in any of these histories. A 
white patient traced the onset of her symptoms to her father’s suicide, and a 
Negro traced his to the receipt of a notice to report for induction into military 
service. Another Negro man had a not very convincing history of trauma and 
a third related his symptoms to an emergency operation for incarcerated 
hernia a month before. 

Most of these patients presented, more or less completely, what has come 
to be regarded as the classical picture of regional enteritis, with abdominal 
pain as the outstanding feature. Weight loss was notable and often occurred 
over an ineredibly short time. It ranged from 15 to 65 pounds in white pa- 
tients and from 10 to 30 pounds in Negroes; a white woman was said to have 
lost 50 pounds in 3 months. In view of the extreme emaciation presented by 
many of these patients—one weighed only 65 pounds—it is a tribute to the 
nursing eare which they received that only one of them, a Negro woman, de- 
veloped a decubitus ulcer. 

In retrospective examination of the histories, the diagnosis usually seemed 
clear-cut, which is a very different matter, of course, from making it at the 
moment it is needed. There were 24 separate diagnostic possibilities consid- 
ered in these 54 eases, with obstruction (12) the most frequent and appendi- 
citis (10) the second most frequent. Appendicitis would probably have been 
the most frequent except that 9 patients had already had their appendices 
removed, 3 in connection with the present illness and 6 too long before to 
bear any relation to it. 

In 26 cases, 14 in white patients and 12 in Negroes, there was no history 
of diarrhea. Six of the 9 appendectomies in white patients and 5 of the 6 ap- 
pendectomies in Negroes occurred in patients who did not have diarrhea. This 
is an interesting observation, in view of the belief, which sometimes leads to 
tragic error, that a patient with diarrhea is unlikely to have acute appendicitis. 
One cannot blame most of the surgeons who performed these emergency opera- 
tions in the preoperative belief that the diagnosis was acute appendicitis. This 
is particularly true of the 4 cases, 2 in Negroes and 2 in white patients, in 
which purgatives had been taken. One does not delay surgery when a purga- 
tive has been taken if acute appendicitis is in question. 
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A number of patients had symptoms of obstruction, which did not prove 
complete in any instance, although in several cases the caliber of the bowel 
was so reduced that complete obstruction would have been a matter of time. 
In one white woman the diagnosis was complicated by urinary symptoms, 
which were readily explained when the ureter was found adherent to the 
affected intestine at operation; a fistulous connection would undoubtedly have 
resulted if operation had been deferred. 


MANAGEMENT 


Generally speaking, in cases of considerable duration, the white patient 
was more likely to have had previous treatment than the Negro. Three white 
patients had undergone appendectomy, one with incision and drainage of a 
presumed appendiceal abscess, before admission, and another had had an in- 
cision and drainage of an abscess of undetermined etiology. In none of these 
cases was there anything to indicate that the patients were being treated with 
either realization or suspicion of the correct diagnosis. 

The management of regional enteritis depends upon a number of consid- 
erations, including the stage and duration of the disease, the status of the 
patient, and the clinical judgment and experience of the surgeon. Other con- 
siderations also cannot be ignored in a public hospital. One is the cooperation 
of the patients, and here some racial differences seem to be evident. All 6 of 
the patients in whom the diagnosis was made by x-ray evidence alone were 
requested to return for further investigation, for a further trial of conserva- 
tive therapy, or, in one or two instanees, for surgery. None of them accepted 
the advice. Five of the 6 patients in this group were Negroes, many of whom 
are still inclined to take illness rather lightly when it does not trouble them 
at the moment. Another Negro patient who had undergone only appendec- 
tomy was advised to submit to resection but declined and had not returned. 
In view of the good short-term results apparent in a few of these cases after 
appendectomy alone, it may be that his judgment was as good as the surgeon’s. 

In 12 white and 14 Negro patients the duration of the disease was from 12 
hours to one month, and the condition was acute in the sense that there had 
been no previous attacks. There was little really precipitate surgery, either in 
this group or in the other cases in the series. Whenever it was practical, the 
patients were given a trial of conservative therapy or had already had such 
treatment outside of the hospital. 

When, however, one is dealing with patients in a publie hospital, certain 
hard social and economic facts must also be taken into consideration. One is 
that such patients often cannot afford, or will not follow, a regimen of medical 
management. Another is that they will not return regularly for observation, 
particularly when they begin to improve. Negroes were somewhat more casual 
than white patients about returning for observation after surgery. The third 
consideration is that patients in this economic stratum cannot afford to be 
invalids. 

Hospital charts bear none of these reasons for prompt surgery, but I have 
v0 doubt that in some of these cases, at least, these considerations weighted 








840 BOYCE Novem ute! 
the seale in favor of surgery which might otherwise have been deferred in 
favor of a longer trial of conservative measures. 

The number of operations (47) is too small to permit delineation of a sur 
gical pattern (Fig. 3). I find it interesting, however, that 11 of the 15 appen 
dectomies were performed before 1944 and that up to this time, only one of 
the 6 explorations and only 5 of the 16 resections in the series had been per- 
formed. These data are in line with 2 present-day concepts: (1) if the abdo- 
men is opened on the incorrect diagnosis of acute appendicitis, the best plan 
is to limit the procedure to exploration, and (2) if surgery is undertaken 
electively, resection is the procedure of choice, with short-cireuiting reserved 
for eases in which there is some specific reason, such as acute obstruction or 
active infection, not to perform resection primarily. 
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Fig. 3.—Distribution according to age, surgical management, and mortality (X) of 
of regional enteritis. 


17 cases 


RESULTS 

If anything, the Negro tolerated surgery better than the Caucasian. There 
were 3 deaths in the 25 operations in white patients, against 2 in the 23 opera- 
tions in Negroes (Fig. 3). I doubt that either of the Negro deaths would have 
occurred today. 

The first of these deaths was in a 42-year-old woman, with obstructive symp- 
toms for a week. She tolerated resection well but died of bronchopneumonia on 
the third day. This was in 1939; today, penicillin would probably have saved her. 

The second Negro death occurred in a 26-year-old man with 10 skip 

lesions, several of them partially obstructive, in the ileum. After 4 segmental 

resections had been done, the abdomen was closed, with the intention of caring 
for the other lesions similarly at a second operation. Evisceration occurred 
on the seventh day and the patient died 3 days later. This was in 1944. | 
doubt that segmental resections for skip areas would be performed today. We 
know now that large portions of the small bowel can be removed with im- 
punity under antibiotic protection and that troublesome residua can usually 
be controlled satisfactorily by medical measures. 

Two surgical deaths in white patients, one from mesenteric vascular 
occlusion and the other after evisceration, have already been mentioned. <A 
third occurred in a 35-year-old woman who had a recurrence of the symptoms 
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of her 2-year-old disease 3 weeks postpartal. She tolerated short-cireuiting 
with exclusion without difficulty but died suddenly 24 hours later, possibly 
from coronary occlusion, more probably from pulmonary embolism; autopsy 
was not permitted. Postpartal recurrence is not at all uncommon in patients 
with regional enteritis and is likely to be serious even when, as in this case, 
the pregnancy has proceeded uneventfully. 

There were no deaths in the 10 instances of multiple surgery in this series. 
Four of the 5 white patients and 3 of the 5 Negro patients in this group were 
under 40 years of age. In 3 patients, one a Negro, resection was done promptly 
after short-circuiting, as part of the plan of management. 

There is no formal follow-up system at the New Orleans Charity Hospital, 
and patients who do not return for continued observation as directed are 
simply lost to view. Most of the other survivors of surgery either did not pay 
any subsequent visits to the clinic or were observed for such short periods, 
usually only a few weeks, that no statements can be made about end results. 

Two patients are known to have died, each 2 years after operation, which 
in one instance, in a Negro patient, was an appendectomy and in the other, in 
a white woman, was a short-circuiting operation. Whether the disease played 
any part in the outcome is not known; in neither instance was the pathologic 
process severe. 

At present there are 5 known reeurrences, one in a Negro after explora- 
tion and 4 in white patients, 2 after appendectomy and 2 after resection. 


TABLE I. SHORT-TERM RESULTS OF SURGERY IN 1] PATIENTS WITH REGIONAL ENTERITIS AT 
CHARITY HOSPITAL OF LOUISIANA AT NEW ORLEANS 








POSTOPERA- 





| TIVE OBSER- 
CASE RACE PRIMARY VATION 
NUMBER SEX AGE | PROCEDURE (YEARS ) RESULTS 

42 WF 37 Resection 2% Excellent, after recovery from 
6 postoperative abscesses 

11 NF 26 Resection 5 Excellent 

25 NM 44 Resection 2% Excellent 

29 NM 60 Resection f Good, after secondary resec- 
tion; exploration; excision 
of fistula at site of anas- 
tomosis and fecal fistula ; 
and late incisional hernio- 
plasty 

40 WF 33 Short-circuiting 3 Able to work 

38 WE 63 Short-cireuiting 6 Excellent, cardiae and diabetic 
status improved 

20 NM 71 Short-circuiting 2 Excellent, cardiac and hepatic 
status improved 

48 WM 45 Exploration 4 No symptoms, interim chole- 
cystectomy 

14 NM 47 Exploration 1 No symptoms 

35 WF 15 Appendectomy 2% No symptoms 


47 WM 20 Appendectomy 11 No symptoms 
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In 11 patients (Table I) the period of postoperative observation covere 
2 to 11 years, the follow-up evaluations frequently being possible only becaus: 
the patients returned to the hospital or the clinic for other conditions. Th 
results in these 11 cases were all good, either absolutely or by the eriteria lai: 
down by Dyson, Hodes, and Rhoads,® that a patient may be considered to have 
a good result if he is performing his daily duties without periods of hospitali- 
zation or prolonged periods of pain, fever, or discomfort, if he is gaining 
weight, and if his bowel function is normal or he is suffering from only mild 
diarrhea. 

By these standards, or even more strict ones, the majority of these patients 
were in good condition when last seen, although I am well aware that the 
longer the period of observation, the poorer the end results are likely to be. 
These patients, however, consider themselves well, and that is a very important 
consideration indeed. Two of the patients (Cases 25 and 40) had increased 
frequency of stools, but the diarrhea was not incapacitating and they were 
gaining weight despite it. One or two patients had roentgenologic evidence of 
persistent or recurrent disease, but it was not giving rise to symptoms and 
their surgeons, wisely, did not regard it as an indication for further surgery. 
Some of these patients had stormy postoperative courses, and one (Case 29) 
required multiple surgery before he reached his present level of improvement. 

A 71-year-old man (Case 20)-was a poor surgical risk because of serious 
cardiac disease and cirrhosis of the liver. At the end of 2 years, he has no 
symptoms referable to regional enteritis and his cardiae and hepatic status are 
both greatly improved; he continues under observation because of these con- 
ditions. A 63-year-old white woman (Case 38), well 6 years after a short- 
circuiting operation, continues under observation as a psychotie problem. A 
45-year-old white man (Case 48) now has only orthopedic problems. 

Perhaps the most remarkable patient in the list is a 26-year-old Negro 
woman (Case 11) who had 5 children within 5 years after resection and had 
no symptoms referable to the intestinal disease during the entire obstetric 
experience; her only difficulty, in fact, was mild pre-eclampsia, readily con- 
trolled, in the fifth pregnaney. She is living proof of the fact, evident in sev- 
eral case reports and series in the literature, that pregnancy may have the 
same beneficial effect in regional enteritis that it is known to have in several 
other diseases. 

In many respects, the most interesting feature of the good results, short- 
term though they be, in these 11 cases is the fact that they were secured, or, 
more correctly, that they occurred, after all varieties of surgery, including 
appendectomy and simple exploration, which obviously could have no effect 
upon the enteric disease. These latter operations were all done in instances of 
acute disease, and the results seem to prove the point made by Dyson and his 
associates® that the chances of spontaneous resolution in acute regional en- 
teritis without fibrosis are ‘‘not inconsiderable.’’ Be this as it may, a survey 
of the procedures and results in these 11 patients gives the surgeon no mandate 
to speak dogmatically about the management of regional enteritis. 
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SUMMARY 


This is a somewhat negative report, amounting to little more than the fact 
that regional enteritis is not a frequent disease in either the Negro or the 
white race and that it is apparently much less frequent in Negroes than in 
Caucasians. The older age incidence of this disease seems to be increasing in 
both races. 

The manifestations of regional enteritis and the response to therapy seem 
about the same in both races. Good results may occur after all varieties of 
therapy, including procedures such as appendectomy and exploration, which 
obviously do not affect the enteric disease. 

These remarks are based upon a study of 29 Negro and 25 white patients 
observed during the last 20 years at Charity Hospital of Louisiana at New 
Orleans. The chief value of the analysis is, perhaps, that it was carried out 
in an institution in which there is the largest concentration of Negro patients 
in any hospital in the country and that the study was, in a sense, controlled, 
in that white and Negro patients were treated in the same circumstances by 
the same visiting and resident hospital staffs. 
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NE of the most challenging problems to the general surgeon is the manage- 
ment of the patient with massive gastrointestinal bleeding of undetermined 

origin. © Gastrointestinal hemorrhage which arises from the esophagus, stomach 
duodenum, distal colon, rectum, or anus ean be localized by x-ray examination 
of the gastrointestinal tract, esophageal balloon tamponade, or sigmoidoscopiec 
examination.”» *° When these sites of gastrointestinal bleeding have been 
eliminated, other parts of the intestinal tract, that is the small bowel or proximal 
colon, must be investigated. When a positive diagnosis cannot be established 
during the preoperative investigation of a patient with massive bleeding, ex- 
ploratory laparotomy may become necessary, at which time, localization of the 
bleeding point may still be a problem.” * 

The experimental method presented in this paper was devised in an effort 
to help the surgeon establish the site of gastrointestinal bleeding in patients who 
come to surgery for massive hemorrhage where other studies are inadequate or 
inaccurate. The experimental technique consists of the injection of radioactive 
iodinated human serum albumen (RISA) into the mesenteric arterial bed fol- 
lowed by detection of radioactivity along the small bowel or colon. This method 
is preferred to the systemic intravenous route of injection because the radio- 
activity is thus concentrated in the vascular bed supplying the bleeding site. 
This technique was studied in a series of dogs in whom intestinal bleeding points 
were constructed experimentally. 


METHOD 


Dogs were anesthetized with intravenous pentobarbital sodium and a mid- 
line ineision was made from the epigastrium to the lower abdomen. The in- 
testine was delivered into the wound. <A 0.5 em. incision was made in the bowel 
on its mesenteric border. A vasa rectus was temporarily occluded with a Potts 
bulldog clamp 1 em. from the intestine and the distal cut end was ligated. The 
proximal eut end of the vessel was inserted into the incision in the bowel and 
a preplaced purse-string suture was lightly tied as the clamp occluding the ves- 
sel was removed (Fig. 1). This established an intraluminal arterial bleeding 
point. 

The abdominal aorta was exposed and a Potts clamp was applied above the 
trifureation. Ten to 20 microcuries of RISA in 1 to 10 ee. of normal saline 
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was injected into the aorta above the clamp using a 22-gauge needle (Fig. 2). 
The Potts clamp was left on the aorta for 5 to 10 minutes after the injection. 
Digital compression of the aorta is simpler than clamping and requires no dis- 
section. It is equally satisfactory. The level of radiation received by the op- 
erator’s hand is well below safe levels. 
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Fig.. 1. Fig. 2. 


Fig. 1.—Construction of arterial bleeding point. 
Fig. 2.—Intra-arterial injection of RISA into aorta. 
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Schematic arrangement for detection of experimental bleeding point. 


Fig. 3. 





A scintillation counter was used as a detection device to identify the levels 
of activity in various portions of the intestine (Fig. 3). Lead shielding (1%4 
inches) was used around and in front of the scintillation crystal. A 2 em. 
aperture was used to decrease background activity in the room and obtain di- 
rectionality of counting. The scintillation tube was connected to a precision 
rate meter which determined the level of activity measured in counts per minute. 
The results were recorded with an Esterline-Angus recorder. The scintillation 
tube was mounted in a horizontal plane on a Mayo stand, opposite the operator, 
directed across the dog’s abdomen, and covered with a sterile drape. 
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Immediately after injection of the radioactive substance the small bowel 
or colon was systematically passed closely across the aperture of the columnat«d 
scintillation tube. Levels of activity were determined over areas of uninvolved 
bowel and over the areas of experimentally established bleeding. Results were 
considered significant when the counting rate over the bleeding point was twice 
animal background activity or greater. 

One to 7 bleeding points were constructed in each of 6 dogs to study the 
effects of different volumes and concentrations of radioactivity, methods of in- 
jection, and the accuracy of bleeding-point identification. More than one intra- 
arterial injection was given to 2 animals to establish reproducibility and to 
determine the accuracy of the method in detecting bleeding points against ele- 
vated background activity. 

RESULTS 

Six dogs were used in this study and 21 arterial bleeding points were con- 
structed. After the intra-aortic injection of RISA in the presence of active 
intestinal bleeding, a characteristic curve was obtained (Fig. 4). Prior to in- 
jection, animal and room background activity was approximately 50 counts per 
minute (epm). After injection of 10 or 20 microcuries of RISA, the animal 
background activity over the uninvolved bowel ranged from 100 to 300 epm. 
When the area of active bleeding was encountered, radioactivity levels ranged 
from 400 to 1,000 epm. 
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Fig. 4.—Typical curve after intra-aortic injection of RISA over experimentally produced bleed- 
ing points and nonbleeding points. 

Of the 21 bleeding points constructed in 6 dogs, 8 had levels of activity of 
3 times background or greater, 8 bleeding points had levels of activity between 
two and three times background, and only one had activity less than twice back- 
ground (Table I). Four others did not demonstrate a significant rise in ac- 
tivity at the prepared site of bleeding. Examination of these last 4 areas showed 
that bleeding had ceased prior to the injection of the radioactive substance. 
Study of the 21 bleeding points produced significant positive or negative results 
over 20 bleeding points and nonsignificant results in one. 
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TABLE I. IDENTIFICATION OF BLEEDING POINTS EXPERIMENTALLY PRODUCED 
UsiInG RISA IN Docs 











INCREASED 
BLEEDING ACTIVITY 
POINT DOSE VOLUME (TIMES BACK- 
DOG NUMBER (uC) (€.€.) GROUND) RESULT 
I 1 20 1 3 Excellent 
II 18.2 10 10 0 No bleeding 
3 rs Good 
4 20 8 2 Good 
Itt 18.2 20 2 0 No bleeding 
a 1 Fair 
4 3 Exeellent 
IV 1-5 10 10 2 Good 
6 20 2.5 3 Excellent 
7 2 Good 
V 18.2 20 5 3 Excellent 
VI 1-3 20 5 3 Excellent 








Determinations were made using 10 or 20 microcuries of radioactive iodi- 
nated human serum albumen (RISA) in 10 to 20 ¢.c. of normal saline. Best 
results with active bleeding points were obtained using 20 microcuries of RISA 
in 1 to 5 @e. of solution. This dosage gave levels of activity of three times 
background or greater in 7 of 8 instances. When 10 microcuries of RISA 
and/or larger volumes of solution (8 to 10 ¢.c.) were used, radioactivity over 
the bleeding point was between two and three times background in 7 of 9 in- 
stances. Bleeding points can be identified with this lower dosage of radio- 
activity but the results are less reliable. With these experiments, 20 micro- 
curies was the lowest dosage producing consistently satisfactory results and it 
was also apparent that the volume of solution injected is a critical factor. 

The appearance of radioactivity in the intestine after intra-aortic injection 
of the isotope could be detected very readily. Significant levels of activity were 
produced in 30 to 60 seconds over or within 3 em. of 11 of the 12 bleeding points 
constructed. The area of active bleeding could thus be well localized when the 
dosage, volume, and circumstances were optimal. An attempt was made to con- 
struet venous bleeding points but a satisfactory preparation could not be 
constructed. However, 4 venous bleeding points were constructed and nonsig- 
nificant rises in activity were obtained. 

In this series, there was no gross evidence of bleeding such as discoloration 
or distention of the bowel but the presence of bleeding could be detected by 
means of the radioactive tracer which was uniformly identified in the area of 
the bleeding point. In one animal, the bleeding point was constructed and suffi- 
cient time was permitted for the intestinal tract to be filled and discolored with 
blood. The site of bleeding nonetheless could be identified by this method quite 
easily. In another instance 2 feet of small bowel became filled with radioactive 
blood making it difficult to localize the exact point of bleeding. To resolve this 
problem the blood was expressed into a segment of uninvolved bowel and time 
was permitted for reaccumulation of circulating active blood at the bleeding 
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point. Ten to 15 minutes later, evidence of bleeding could be clearly demv, 
strated within a 2 to 4 em. segment of bowel by passing it before the scintil! 
tion detector. 

In one animal 10 miecrocuries of RISA was injected into the saphenous vein 
to test the efficacy of this route of administration in identification of a site of 
bleeding. Levels of activity increased slowly at the bleeding point over 5 to i0 
minutes. These were maximally only twice, or less than twice, animal back- 
ground activity. These results were not considered satisfactory. The scintilla- 
tion counter was directed over the abdomen of the animal in its 4 quadrants 
and much of the activity was found in areas of the liver, spleen, and stomach. 


DISCUSSION 

For the unusual ease of active intestinal bleeding in which meticulous 
diagnostie studies have failed to disclose a lesion, exploratory laparotomy may 
become necessary. If the lesion is not found by inspection and palpation of the 
bowel at the time of surgery, this method, experimentally evolved in dogs, may 
be of value in identifying the site of hemorrhage. 

Radioactive iodinated human serum albumen was used in this study because 
it is readily available in hospitals using radioactive isotopes, safe to work with, 
emits both beta and gamma particles, and can be detected in low levels of ae- 
tivity. Other isotopes, such as radioactive chromium and phosphorus, could 
be used to tag red cells, but these methods are more time-consuming and less 
readily available. These isotopes were not investigated in this series. <A seintil- 
lation counter was used to detect gamma and beta radiation penetrating the 
intestinal wall. Lead shielding about and in front of the scintillation erystal 
was used to decrease room background counting rates, obtain directionality of 
detectable beta radiation, and thereby minimize the amount of isotope adminis- 
tered. 

The injection of a radioactive isotope directly into the arterial bed of an 
active bleeding point delivers the tracer substance to the origin of bleeding 
where it pools immediately. Temporary aortic occlusion, with a Potts clamp 
or by manual compression, permits controlled injection into the aorta so that 
the indicator does not run off to the extremities but enters the mesenteric arterial 
bed. Intravenous injections of RISA are associated with gradual and smaller 
increases in activity at the bleeding point because dilution of the isotope in the 
circulating blood volume does not permit high concentrations of activity to be 
pooled at the bleeding site. To accomplish this, large doses of of radioactivity 
would have to be used which raise the animal background activity so that differ- 
ences in activity over bleeding and nenbleeding sites would be less significant. 

The volume of solution optimal for accurate results with the intraaortic 
route of injection will vary with the volume necessary to fill the aorta from the 
point of ocelusion to the superior or inferior mesenteric artery. The dose of 
activity given to the subject will depend upon the thickness of the bowel through 
which the isotope must penetrate to be recorded, the characteristies of the par- 
ticles emitted, and the efficiency and type of counting device used. Using the 
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technique described, immediate and satisfactory positive or negative results were 
obtained in the dog using 20 microcuries of RISA in 1 to 5 ¢.e. of solution with 
temporary aortie occlusion in 20 of 21 bleeding points. This technique permits 
identification of a bleeding site when no visible evidence of blood in the bowel 
is observed or when the small intestine and colon are completely filled with blood. 

The experimental technique described of occluding the aorta with a Potts 
clamp may be used in patients but digital compression of the aorta at its bifur- 
cation by the surgeon is simpler and produces satisfactory and safe occlusion. 
Injection of the radioactive isotope with a 22-gauge needle is not associated with 
significant bleeding from the aorta. 

The method might be adapted to include use of a small end window Geiger- 
Mueller probe counter columnated to demonstrate bleeding in the esophagus, 
stomach, duodenum, or rectosigmoid using P*?-tagged red cells. These methods 
have not been investigated in this series. 


SUMMARY AND CONCLUSIONS 


1. A method of identification of intestinal bleeding points, experimentally 
produced in the small bowel and colon of dogs, has been described. 

2. Twenty-one bleeding points were produced in 6 dogs and 10 to 20 
microcuries of RISA in 1 to 10 ¢.c. of normal saline was injected into the aorta 
above a Potts clamp applied at the level of the bifurcation. 

3. Levels of activity were detected by passing the small bowel or colon 
across the columnated aperture of a shielded scintillation counter connected 
to a precision rate meter recording the results with an Esterline-Angus recorder. 

4. Significant positive or negative results were obtained in 20 of 21 bleed- 
ing points studied localizing the bleeding point within 3 to 6 em. 

5. Utilization of this experimental technique may be of great value in estab- 
lishing the site of persistent and active intestinal bleeding of undetermined 
origin in the unusual patient in whom meticulous diagnostic studies have failed 
to disclose a bleeding lesion and exploratory laparotomy does not determine the 
origin of hemorrhage. 

6. Doses of radioactivity varying from 10 to 20 microeuries have been 
utilized and are not considered hazardous to either the patient or the surgeon. 
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GASTRIC RESECTION WITH END-TO-END CHOLECYSTODUODENDs. 
TOMY IN A CASE OF DUODENAL ULCER WITH OBSTRUCTION 
TO COMMON BILE DUCT 


GrEorRGE A. HALLENBECK, M.D.,* RocHESTER, MINN. 


MAN 48 years of age had experienced symptoms of duodenal ulcer 

periodically for 21 years. Early in the course of the disease the attacks 
of pain had tended to be mild and had yielded readily to simple nonsurgical 
treatment. In recent years the pain during attacks had been more severe, had 
been referred to the back, had wakened the patient often at night, and had 
stubbornly resisted nonsurgical treatment. An episode of melena with fainting 
had oceurred 2 years before the present admission. Surgical treatment had 
been advised one year before the present admission but had been postponed 
when the patient’s reluctance was strengthened by the improvement. that 
followed redoubled efforts at nonsurgical management. But symptoms had 
recurred, vomiting had made its appearance, 20 pounds of body weight had 
been lost, and finally hematemesis and melena had come to dominate the picture. 
Subtotal gastrectomy was performed with removal of about 70 per cent of the 
stomach. Gastrointestinal continuity was re-established by a posterior Hof- 
meister-Polya type of gastrojejunostomy, but the duodenal uleer and duodenal 
stump presented technical difficulties. The solution to these is the subject of 
this paper. 

In the first and second portions of the duodenum was an uleer 3 em. in 
diameter which penetrated deeply into the head of the panereas and the 
tissues over the distal part of the common bile duct. Because there had been 
bleeding from the ulcer only 24 hours earlier, I felt obliged to dissect it out. 
After the duodenum had been divided and dissected away from the pancreas 
until a free edge of intestine presented distal to the ulcer, I compressed the 
gall bladder, hoping to identify the ampulla of Vater by expressing bile 
through it. I was surprised to see a jet of bile spurt from a hole in the base of 
the uleer (Fig. 1). Some bile also passed through the ampulla of Vater, which 
was about 2 em. farther down the duodenum. Apparently the uleer had 
perforated into the common bile duct. The patient had not been jaundiced before 
the operation. The common duct appeared normal in size and was explored; 
that part near the ulcer was very narrow and accepted a probe 4 mm. in 
diameter with great difficulty. Neither probe nor catheter could be passed 
through the bile duct into the duodenum. A T tube (No. 10 Fr.) was sutured 
into the common bile duct. Instead of closing the duodenal stump I anastomosed 
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Fig. 1—When the gall bladder was compressed a jet of bile spurted from a choledochoduodenal 
fistula in the base of the ulcer. 








Fig. 2.—The fundus of the gall bladder anastomosed to the duodenal stump, with 
Omentum sutured over the ulcer bed and a T tube placed in the common bile duct for tempo- 
rary drainage. 
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it to the fundus of the gall bladder to prevent development of obstructi\e 
jaundice in the event that the inflammation narrowing the common bile dict 
did not subside (Fig. 2). No sutures were placed in the bed of the ulcer to 
close the fistula into the common duct, because it seemed that suturing mielt 
narrow the duct further. The ulcer crater was covered with omentum tacked 
to its edges as a pedicle graft. A Chaffin sump drain was placed to the region 
of the ulcer to remove any fistulous drainage which might occur. 

From the seventh to the fifteenth day after operation pancreatic juice 
drained from the drain site, at first in quantities of 800 to 1,000 ml. per day and 
then in lesser amounts until drainage ceased. At no time did bile drain from 
the wound. It was demonstrated that the T tube could be clamped without 
the patient’s becoming distressed. Serum bilirubin on the seventh day after 
operation was 1.2 mg. per cent direct and 0.9 indirect; on the twelfth day, 
0.9 direct and 0.3 indirect. Stools were of normal color. Cholangiograms 
made by injecting radiopaque medium into the T tube showed that the lower 
end of the common duct was obstructed and that medium reached the duodenum 
via the gall bladder (Fig. 3). No drainage of bile followed removal of the T tube 
26 days after operation. 





Fig. 3.—Postoperative T-tube cholangiogram. Radiopaque medium reaches duodenum via the 
gall bladder. The common bile duct appears completely obstructed. 

When re-examined 10 months later the patient was found to weigh only 10 
pounds less than his normal weight, to eat comfortably, and to be fully employed 
at heavy labor. He had noted no jaundice; the serum bilirubin measured 
directly was zero and that measured indirectly was 0.74 mg. per hundred 
milliliters. An intravenous cholangiogram showed the choleeystoduodenal 
anastomosis through which most of the medium appeared to enter the duodenum. 
Enough medium entered the lower end of the common bile duet to indicate that 
it was patent though narrowed. Some medium appeared to enter the duodenum 
through this route. 


COMMENT 


The best way to protect the common bile duct in surgical treatment of duo- 
denal ulcer is to avoid dissection of ulcers which are so large or are placed 
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so distally that they encroach upon the region of the choledochus. If the usual 
type of gastric resection is to be done, all antral mucosa must be removed or 
the incidence of recurrent ulceration is great. For some ulcers 2 em. or more 
beyond the pylorus, the duodenum ean be divided and closed proximal to the 
uleer, thus excluding it. If induration and ulceration preclude this, the 
surgeon ean divide the pyloric antrum, excise the antral mucosa, and close 
the seromuscular portion of the antral stump—the so-called Bancroft procedure. 
Often the best procedure in the ease of large duodenal uleer associated with 
massive inflammatory reaction around the head of the pancreas and common 
bile duet is to avoid gastric resection and perform bilateral vagotomy and gas- 
troenterostomy. It could be argued that this procedure might have been 
preferable in the case under discussion. However, when massive bleeding 
has oceurred very recently, it is possible that bleeding may continue if the 
uleer is left untouched. Also, when I began the dissection of this particular 
uleer, I did not realize that it encroached upon the common duet. Soon after 
such a dissection is begun, a point of no return is reached. If dissection leads 
too close to the common bile duct, the surgeon can open the duct profitably and 
insert a catheter through it into the duodenum, as was suggested by Lahey and 
Marshall.t With the catheter in place, the course of the duct ean be identified 
and the duct ean be avoided. 

In the case under discussion, however, the distal part of the common bile 
duct was so narrowed that probes and eatheters could not be passed. Further- 
more, there was a fistula between the duct and the base of. the uleer. Onee 
these facts were known, it appeared likely that unless some provision was made 
for free drainage of bile into the intestine, a biliary fistula and, perhaps later, 
obstruetive jaundice might occur. Anastomosis between gall bladder and 
duodenal stump seemed a ready solution to the problems of obstruction of the 
common bile duet and handling of the duodenal stump. Presumably the fate 
of this anastomosis will depend upon the status of the common bile duct. If 
the common duct becomes patent again as edema around the pancreas subsides, 
the opening formed by cholecystoduodenostomy could become stenosed and 
finally functionless. 

I am sure others must have occasionally resorted to this device, although I 
have not eneountered a deseription of it thus far. 

This report, of course, is not presented to suggest a method to be used 
common!y in elosing the duodenal stump. It is presented to suggest a way of 
handling the unusual problem of obstruction of the common duet by duodenal 
ulcer or of fistula between duct and ulcer. 
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FECAL ENEMA AS AN ADJUNCT IN THE TREATMENT OF 
PSEUDOMEMBRANOUS ENTEROCOLITIS 


B. E1sEMAN, M.D., W. Sten, M.D., G. S. Bascom, M.D., ano A. J. KAuvar, M.D., 
DENVER, COLO. 


(From the Departments of Surgery and Medicine, University of Colorado School of Medicine 
and the Veterans Administration Hospital) 


HE apparent increased incidence of pseudomembranous enterocolitis has re- 

newed interest in the pathogenesis and clinical management of this dis- 
ease.” ® 17% 14 Kven with the aid of modern supportive measures, a mean mor- 
tality of 74 per cent is found in 3 recently published series.* * 12 The purpose 
of this paper is to report the successful use of fecal enemas in the management 
of 4 such cases in the hope that more complete evaluation of this simple thera- 
peutie measure can be given further clinical trial by others. 

Finney* in 1893 reported a case of necrotizing enterocolitis following gas- 
troenterostomy for pyloric ulcer and since that time many reviews of this subject 
have been published. There appear to be 2 general types of the disease: the 
one precipitated by intestinal obstruction, shock, or impairment of intestinal 
vascular supply® and the other caused purely by an overwhelming Jicrococcus 
pyogenes (staphylococcus) enteritis. A number of these cases bear no relation- 
ship to surgical procedures. Although pure eultures of Micrococcus pyogenes 
(staphylococcus) are found in the stools in many of these cases, this is not an 
invariable finding.'* Faulty bacteriologie isolation techniques have been sug- 
gested to account for this diserepancy.*'* Most of the recently reported cases 
have followed the use of oral broad-spectrum antibioties,* * 1% 1 15 suggesting 
that the intestinal flora was thus altered to permit an overgrowth of antibiotic- 
resistant Micrococcus pyogenes (staphylococcus) within the gut. The relation- 
ship of these drugs to the disease is debatable inasmuch as the incidence of the 
disease may not have increased since their use." 

Because the mortality rate from pseudomembranous enterocolitis remains 
distressingly high despite the use of modern supportive measures and antibioties 
effective against Micrococcus pyogenes, an attempt was made to re-establish the 
normal intestinal bacterial flora by the administration of normal feces into the 
colon of patients with the disease. This therapy is based upon the fact that 
staphylococeal overgrowth occurs when other organisms disappear and that re- 
introduction of the bacteria, viruses, and bacteriophage normally found in the 
colon might re-establish the balance of nature with subsidance of staphylococcal 
predominance and the distressing symptoms caused thereby. 
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CASE REPORTS 


Case 1—A. R., a 46-year-old Spanish-American, underwent a Billroth IT gastric re- 
section on April 28, 1957, because of massive bleeding from a diffuse hemorrhagic gastritis. 
Postoperatively he had elevated temperature and received a mixed antibiotic regime as illus- 
trated in Fig. 1. On the fifth postoperative day he developed abdominal distention, vomiting, 
bloody diarrhea, and marked hypotension and was given vasopressors and hydrocortisone. On 
the seventeenth postoperative day a laparotomy was performed because of a question of small 
bowel obstruction, but none was found. Two days following this operation he again developed 
copious bloody diarrhea and the diagnosis of pseudomembranous enterocolitis was first enter- 
tained. Immediate stool culture revealed Micrococcus pyogenes (hemolytic, coagulase positive 
Staphylococcus awreus). Despite adequate fluid therapy, cortisone, and Albamycin, his diar- 
rhea continued una»ated and he appeared to be in the terminal stages of his critical illness. 
On May 23, 1957, after another stool culture grew out pure Micrococcus pyogenes, a retention 
fecal enema was administered using donor feces from a normal subject who had received no 
antibiotics during the previous several months. On the following day there was marked im- 
provement in his general condition and his bloody diarrhea ceased. Stool culture on the fol- 
lowing day, May 24, revealed no Micrococcus pyogenes, and another fecal enema was ad- 
ministered on that day. The patient improved very rapidly and was discharged from the 


hospital 10 days later, completely asymptomatic. 
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Fig. 1.—Case 1. 


Comment: There was an immediate and dramatic response by this critically ill patient 
to a fecal retention enema. The bloody diarrhea stools which grew pure cultures of Micro- 
coccus pyogenes stopped within a few hours and staphylococci disappeared from the stools. 


CasE 2.—O. H., a 65-year-old white man, underwent subtotal gastrectomy with a tube 
duodenostomy on Dee. 24, 1957, for an acute perforating, bleeding, and obstructing duodenal 
ulcer. His course was uneventful until the fifth postoperative day, when he developed signs 
of peritonitis. Exploratory laparotomy revealed no leakage around the duodenostomy tube. 
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Twenty-four hours later the patient began having frequent loose, mucoid, greenish bowel 
movements. On the fourth postoperative day as his diarrhea stools increased, he suddenly 
went into profound shock which required heroic fluid and electrolyte replacement. Smears 
and cultures of stool at this time revealed Micrococcus pyogenes (hemolytic, coagulase positive 
Staphyloceus aureus). Hydrocortisone and erythromycin were added to his therapy with but 
little improvement. On Jan. 3, 1958, 2 fecal retention enemas were given and another the 
following day. Diarrhea stopped within 48 hours and Micrococcus pyogenes had entirely dis- 
appeared from the stool 4 days after the administration of the first fecal enema. Fig. 2 illus- 
trates the complex antibiotic regimen maintained on this patient and his response following 
the fecal enemas. 


Comment: This patient became desperately ill with pseudomembranous enterocolitis 9 
days following operation. His progressive and totally resistant staphylococcal diarrhea re- 
sulted in profound shock and he appeared moribund. Clinical response to fecal enemas was 
dramatic with disappearance of the diarrhea and a return of normal bacterial flora in the 


stools. 

CasE 3.—C. P. (Fig. 3), a 68-year-old white man, underwent left hemicolectomy with 
end-to-end anastomosis for a carcinoma of the descending colon on Jan. 22, 1958. Sulfasuxi- 
dine and neomycin were used preoperatively for preparation of the colon. Achromycin, peni- 
cillin, and streptomycin were administered postoperatively. His immediate course was un- 
eventful, but 8 days following surgery he developed profuse watery diarrhea and a low-grade 
fever, which persisted for one week. Cultures of the stool revealed Micrococcus pyogenes 
(hemolytic, coagulase positive Staphylococcus aureus) in pure culture. <A fecal retention 
enema was given and within 48 hours the diarrhea had completely ceased. The patient was 
discharged 5 days later. 

Comment: This man represents a milder variety of staphylococcal enterocolitis. The 
cessation of symptoms following institution of therapy was abrupt. 


. 2 
FECAL ENEMAS ] Y Y 
NO 
STAPHYLOCOCCUS STAPHYLOCOCCUS 

STOOL CULTURE ] 


NUMBER OF STOOLS PERDAY]JO 1 1 O11 1O11o1os 688310 


104 


102 
HIGHEST DAILY TEMP x 
100 


sel 


LACTOBACILLUS ACIDOPHILUS = 
( NO DOSAGE ) 








1.0 
2 jjomowcn ‘To 
ESN ° 
ca 
@ 3/CHLOROMYCETIN 7 
is S 
ae ee ee ee 2 
4 DAYS POST OPERATIVE 


MAXILLARY SINUSITIS 
Fig. 4.—Case 4. 


Case 4.—N. D. (Fig. 4), a 45-year-old woman, received Achromycin, 1 Gm. daily, for 
acute beta-hemolytie streptococcal maxillary sinusitis. After 2 weeks of therapy the fever 
and toxicity abated, but 3 days thereafter, while still receiving antibiotics, she suddenly de- 
veloped profuse watery and bloody diarrhea and recurrence of fever. Stool cultures grew 
pure Micrococcus pyogenes (hemolytic, coagulase positive Staphylococcus aureus) sensitive to 
Chloromycetin. Intramuscular Chloromycetin was administered but neither this drug nor aci- 
doplilus milk affected the fever, toxicity, or severe bloody diarrhea. Intravenous fluid and 
electrolyte replacement was required in heroic proportions. 
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Four days after the onset of the bloody diarrhea when all other therapeutic methods ha 
failed, a fecal retention enema was administered to the patient and repeated the next day. 
Within 24 hours of the first enema the diarrhea had ceased and stool cultures revealed 1) 
further hemolytic staphylococci. The patient made an uneventful recovery. 

Comment: This patient developed pseudomembranous enterocolitis following a 2-weck 
course of broad-spectrum antibiotics. Severe and life-threatening staphylococcal diarrhea was 
resistant to all other forms of therapy but responded dramatically to fecal enemas. 

DISCUSSION 

Three of these 4 patients with pseudomembranous enterocolitis almost sue- 
cumbed to disease before fecal enemas were employed. In all 4 patients, hemo- 
lytic coagulase positive Staphylococcus aureus was found in large numbers in 
the stool, both by smear and by culture prior to the fecal retention enemas, and 
staphylococci disappeared following this therapy. In order to evaluate scien- 
tifieally the efficacy of fecal enemas in the therapy of pseudomembranous en- 
terocolitis, it would be necessary to withhold other forms of treatment, an un- 
justifiably stringent experiment in view of the gravity of the illness. 

In many eases staphylococci seem to play a key role in the pathogenesis of 
pseudomembranous enterocolitis and their disappearance from the stool is accom- 
panied by clinical improvement. Chemotherapeutic measures remain relatively 
ineffective in this as well as other types of staphylococcal infections, so that 
other measures must be attempted. 

Van Prohaska* has suggested that staphylococci cannot flourish in the in- 
testinal tract in the presence of the normal colonic flora. Taking advantage of 
this fact it seems reasonable to attempt to re-establish the varied bacterial habi- 
tants of the bowel when they have temporarily been replaced by a pathogenic 
strain of staphylococcus. Substitution of enteric nonpathogens as a therapeutic 
measure has been given previous trial, by feeding of acidophilus milk." 

Unfortunately, there is no method for producing pseudomembranous en- 
terocolitis in the experimental animal and thus to evaluate therapeutic measures 
under controlled conditions. The apparent association of the use of broad- 
spectrum oral antibiotics with the disease suggests the trial of these drugs in 
precipitating such an enteritis. Van Prohaska'* has been unable thus to produce 
the disease in monkeys and kittens, and we have had similar unsuccessful results 
in dogs. Dack' fed large doses of Micrococcus pyogenes to human volunteers and 
was seldom able to recover the organisms in the stools. 

In the hope of precipitating staphylococeal enteritis within a previously 
sterilized segment of bowel we constructed a Thiery fistula consisting of the large 
bowel from the ileoceeal valve to the sigmoid flexure in 2 adult dogs. After 
mechanical cleansing, these isolated segments were lavaged twice daily with 
Achromyein solutions for 4 days until sterility was approached. Large doses of 
a pure broth culture of Achromycin-resistant Micrococcus pyogenes (coagulase 
positive hemolytie Staphylococcus aureus) then were instilled into the proximal 
stoma of the isolated intestinal segment daily for 4+ days. Even this technique 
did not produce a progressive enteritis or bloody diarrhea from the isolated 
colonie segment. 
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Should further clinical experience substantiate the beneficial effect of fecal 
enemas in the treatment of pseudomembranous enterocolitis,> more precise bac- 
terial, viral, or bacteriophage substitution therapy might be employed. Since 
the disease occasionally involves parts of the intestinal tract proximal to the 
colon, the oral administration of pure cultures of these organisms in enteric- 
coated capsules might be both more aesthetic and more effective. 


SUMMARY 


1. Retention enemas composed of normal feces suspended in saline have 
been administered to 4 patients with pseudomembranous enterocolitis. In each 
instance the clinical course was markedly improved and the Jerococcus 
pyogenes (staphylococcus) which grew in pure culture prior to treatment dis- 
appeared from the stools and was replaced with normal colonic nonpathogens 
following such therapy. 

2. Unsuceessful efforts to produce the disease in experimental animals are 
deseribed. 

3. It is suggested that this simple vet rational therapeutic method should be 
given more extensive clinical evaluation. 
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THE RISK OF SECTION OF THE SPHINCTER OF ODDI 
AN ANIMAL EXPERIMENT 


JULIAN H. FRIEDEN, M.D.,* BeverLty HILLs, CALIF., AND 
ALEXANDER G@. SHULMAN, M.D., Los ANGELEs, CALIF. 


(From the Department of Surgery and Research Institute, Cedars of Lebanon Hospital, 
Los Angeles) 


INTRODUCTION 


HE division of the sphincter of Oddi, sphineterotomy or sphincteroplasty, 

has been used in the surgical management of pancreatitis,* * 1° choledocholi- 
thiasis, the finding of a stenosed or fibrotic sphineter during choledochal ex- 
ploration,’ postcholecystectomy syndrome, and pancreatic pseudoeysts.° Variable 
follow-up results have been published. Postoperative complications, such as 
stricture and ascending cholangitis,’> and fatalities due to acute pancreatitis’ 
have been reported. An evaluation of the results of sphincterotomy will not be 
made in this study. The investigation was designed to determine the cause 
of the complications and the magnitude of the risk involved. 


METHOD 


Fifteen adult cats were anesthetized with intraperitoneal barbiturate solu- 
tion. Through an upper abdominal midline incision, biopsies of the liver and 
tail of the pancreas were taken. The gall bladder was removed to simulate 
the conditions which would exist in the human being following sphincterotomy. 
A duodenotomy was placed opposite the papilla of Vater. The orifice in the 
duodenal papilla was probed and dilated. The directions of the choledochus 
and main pancreatic duct were determined. Cats were chosen because the 
anatomic relationships of the extrahepatic and pancreatic ductal systems closely 
resemble those of the human being.’ In each of the animals the pancreatic 
duet was found to join the common bile duct near the duodenum and terminate 
in a common channel. Using fine scissors, an elliptical wedge of the sphineter 
of Oddi, about 2 by 2 by 6 mm., approximately one-sixth of the cireumference, 
was excised. No sutures were used in the wound of the papilla. The duodenal 
and abdominal incisions were closed. Intramuscular penicillin and streptomyein 
were given on the day of surgery and for 4 postoperative days. Cat food and 
water were offered. At various intervals autopsy examinations were performed. 

At autopsy, sections of liver and panereas were taken. The block of 
pancreas was cut near the termination of the common bile duet and the main 
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panereatie duet where maximal effect and inflammation from duodenal reflux 
might be expected. The appearance of the sphincterotomy site was noted. 

In 4 control animals, the procedure was identical except the sphineter of 
Oddi was not disturbed. 

All specimens of tissues removed were studied microscopically by the 
staff pathologist, Dr. Naney Warner. 


RESULTS 


There were no pathologie findings in the sections of the biopsies taken at 
the time of the sphincterotomy. 

Cats do not thrive well when caged in the laboratory. Five of the animals 
(Cats 1, 2, 6, 14, and control 2) expired after varying lengths of time (4 to 110 
days). The autopsy examinations were carried out as in the others. 

Several of the eats ate poorly and the resulting malnutrition might have 
accounted for the fatty infiltration present in the liver sections of 7 (Cats 2, 
5, 6, 7, 8, 9, and 10). No other lesions were seen in the specimens of liver. 
There was no ascending cholangitis observed. 

Inspections of the sphineterotomy site revealed smooth healing in every 
instance except one (Cat 10). This animal survived 3 months. At the site 
of the wedge excision in the papilla, a pile-up of granulation tissue was found. 
The orifice was patent. There was no evidence of stricture formation, ductal 
dilatation, or biliary stasis in any of the animals. 

The panereas revealed no gross changes. In those examined during the 
first postoperative week, the microscopic study revealed acute inflammatory 
reactions. In Cat 1, an acute pancreatitis was present (Fig. 1). In the others 


TABLE I 











SURVIVED | MICROSCOPIC FINDINGS IN PANCREATIC TISSUE REMOVED AT AUTOPSY 
NUMBER | DAYS | EXAMINATION 














1 4 Neutrophilic infiltration of interstitial areas and pancreatic lobules, 
fibrinopurulent exudate within wall, and lumen of pancreatic 
duct with neercsis, foci of fat necrosis 

2 4 Interstitial neutrophilic infiltration 

‘ 





3 Interstitial neutrophilic infiltration, fibrinopurulent exudate of 
peripancreatic tissues, foci of fat necrosis 

4 7 Organizing and subsiding inflammation of peripancreatic tissues, 
leukocytie interstitial infiltration 

5 49 Isolated foci of lymphocytic infiltration 

6 70 Normal 

7 84 Normal 

8 84 Normal 

9 84 Slight lymphocytic infiltration wall of large pancreatic duct 

10 84 Normal 

11 84 Normal 

12 84 Normal 

13 112 Normal 

14 110 Minimal lymphocytie infiltration wall of large pancreatic duct 

15 168 Normal 

Controls 

1 28 Normal 

2 t Neutrophilic infiltration of interstitial areas and walls of few small 
duets with exudate in lumina 

3 7 Normal 

4 7 Normal 











Fig. 1.—Neutrophilie infiltration 
days following sphincterotomy. 

Fig. 2.—Interstitial neutrophilic 
after sphincterotomy. 





and fat necrosis of the pancreas in Cat 1, survived 4 


infiltration of the pancreas in Cat 3, 


survived 


days 





fil 


af 





Fig. 3.—Organizing inflammation of peripancreatic tissues and leukocytic interstitial in- 


filtration in Cat 4, survived 7 days after sphincterotomy. 
Fig. 4.—Interstitial neutrophilic infiltration of pancreas in control Cat 2, survived 4 days 
after sphincterotomy. 
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of the early group (Cats 2, 3, and 4), the reaction was located mostly in tiie 
interstitial spaces (Figs. 2 and 3). In those examined after survival of 7 io 
24 weeks, there were practically no microscopic abnormal findings. 

In one of the control group (Cat 2) an acute inflammatory reaction, 
especially in the interstitial areas, was present (Fig. 4). The microscopic 
examination of the pancreas in the other three (Cats 1, 3, and 4) failed to 
reveal any reaction. 

The result of the study of the pancreatie tissue is summarized in Table I. 


DISCUSSION 

There were no findings to support the thought that sphincterotomy renders 
the sphineter mechanism of the common bile duet and main pancreatic duet 
incompetent. Boyden? pointed out that the papillary sphincter is but a part 
of a complicated sphincter mechanism which includes the duodenal musculature 
and separate pancreatic duct and choledochal sphincters (Fig. 5). To destroy 
the sphincter mechanism completely it would be necessary to interrupt the 
sphineterie muscles within the duodenal wall and even go a little beyond the 
limits of the duodenal wall. Under normal conditions the secretory pressures 
of the liver and pancreas have been found to be greater than the duodenal 
intraluminal pressures.’! Occasionally duodenal pressures inerease and are 
greater than the falling secretory pressures of the liver and pancreas,’ a 
phenomenon which occurs following a major abdominal surgical procedure. 
There were no signs of duodenal regurgitation in these experiments (Fig. 6), 
further supporting the competency of the sphineteric mechanism. No cholangitis 
was observed. In only one (Cat 1) was there found inflammation in the pan- 
ereatie duct, fibrinopurulent exudate in the lumen, and necrosis of the wall. 
During the instrumentation, infected duodenal juices gain entry into the 
pancreatic duct and, perhaps by activation of trypsinogen at that site, cause 
inflammation. 

The acute interstitial inflammatory reactions observed during the first 
postoperative week were due to trauma. During the manipulation, pancreatic 
acini are compressed with the leakage of enzymes into the interstitial spaces. 
The inflammation seen in these sections is the result. There were no chronic 
changes in the pancreas following sphineterotomy such as reported by Mallet- 
ruy’? in his series of animal experiments. 

Experimentally, the transition from an edematous and interstitial pan- 
ereatitis to a necrotic type has been demonstrated.’® Oceasionally, this phe- 
nomenon occurs in the human being following blunt and operative trauma. 
Investigators® * have explained such occurrences on the basis of trauma and 
in combination with other factors, obstruction of the pancreatie duct in various 
ways, interference with the blood supply to the pancreas, and infection. Powers 
and associates'* suggested, following their experiments, that with pancreatic 
duct obstruction the secreted trypsinogen increases to a high concentration 


within the panereas. Hemorrhagic and necrotic pancreatitis occurs when the 
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Fig. 5.—Diagram of the sphincter of Oddi (From Hollingshead, W. H.: Anatomy for 
Sorgen, ee York, 1956, Paul B. Hoeber, Inc., Vol. 2; relabeled from Boyden, E. A.: SURGERY 
10: 567, 41). 





Fig. 6.—Specimen of pancreas (P) and duodenum (D) near the termination of the com- 
mon bile duct (CBD) and main pancreatic ducts (PD), Cat 8, 3 months following sphincterot- 


omy. 
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inactive enzyme is activated. The activator may be bile, enterokinase, infectioii, 
or trypsin in the cireulating blood, which oeceurs following trauma, extensive 
surgery, or tissue destruction. 

Thompson and eco-workers'® recently collected 75 reported cases of aciie 
pancreatitis following biliary tract surgery, particularly choledochotomy. This 
postoperative complication following choledochal exploration is explainalvle. 





Fig. 7.—Drawings of specimens of the papilla of Vater® (From Sterling, J. A.: Surg., Gynec. 
& Obst. 98: 420-424, 1954). 
The anatomie arrangement of the terminations of the pancreatic and common 
bile duets has been studied.'’ Measurements of these ducts at their distal 
ends reveal them to be minute, approximately 1 mm. in diameter. A septum 
containing a projection of pancreatic tissue has been seen in the specimens 
studied (Fig. 7). Mechanical trauma with the probe, dilator, scoop, or sealpel, 
with the resultant edema and inflammatory reaction of the septum and surround- 
ing panereatie tissue, causes narrowing and obstruction of the termination ol 
the pancreatic duct and possibly acute pancreatitis. The introduction of 
infected duodenal juices into the pancreatic ductal system might also be a 
contributing factor. 
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SUMMARY 


Sphineterotomy was performed in 15 eats. No complications attributable 
to the procedure were encountered except those due to trauma in the region of 
the sphineter of Oddi and head of the panereas. Acute inflammation in the 
panereas was demonstrated. The cause of this reaction and the mechanism 
of the transition of edematous or interstitial pancreatitis to necrotic pancreatitis 
were discussed. 

The risk of inducing acute pancreatitis in varying degrees while performing 
a sphineterotomy is recognized. 
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CHOLEDOCHOSTOMY 
A Fo.tuow-Up Report 
N. A. GoupsmirH, M.D., anp H. K. Ransom, M.D., ANN ArRBor, MICH. 


(From the Department of Surgery, University of Michigan Hospital) 


PERIODIC review of cases requiring surgical exploration of the common 

bile duct is of value in a hospital where such operations are performed 
frequently. Since this surgical procedure is relatively standardized, a careful 
study of the cases will show not only the immediate results of such treatment 
but also the long-term results that indicate which patients require reclassifica- 
tion in terms of their end results. 

The actual technique of choledochostomy as performed in this hospital has 
remained essentially the same for many years. Operative cholangiography has 
been used in only a small number of cases. There have been certain modifiea- 
tions affecting the selection of patients, the most notable being the frequent use 
in recent years of preoperative intravenous cholangiography. This has been 
applied with greatest frequency to cases with persistent or recurrent symptoms 
after previous biliary tract operations. Patients can be placed according to 
preoperative symptoms and findings into groups with varying and estimable 
incidences of common bile-duct obstruction. It is important in selection of 
patients to be aware of the differences in probability of duet obstruction whieh 
are implied by certain findings. 

Ideally, only those eases with correctable obstruction would be selected for 
surgical exploration. Although this report does not inelude data on the 
morbidity and mortality rates for cholecystectomy plus duct exploration, these 
rates were found to be greater than those recorded for cholecystectomy alone. 
The additive effect of common bile-duct exploration on complication rates was 
present even in cases with negative results, that is, cases in which exploration 
revealed no abnormalities affecting the common bile duct. Therefore, it eannot 
be said that negative choledochostomies are not without potential harm. 

In 1948 a report was made by Buxton and Burk? concerning 439 cases 
involving common bile-duct exploration at this hospital between 1934 and 1946. 
There was noted a progressive decline in operative mortality and morbidity, 
which could be attributed to improved pre- and postoperative treatment. Ac- 
cording to their report, caleuli were recovered from the ducts in 43 per cent of 
the cases. There was a 5.9 per cent incidence of stones retained in the ducts 
after the initial operation. 

The study reported here represents a 10-year extension of the earlier study 
and covers the 1946 to 1956 period at the same hospital. Our recent experience 
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will be combined with that of other authors on this subject in order to show the 
ways in which a high percentage of good results can be maintained after 
choledochostomy. 

MATERIAL 


There were 350 consecutive cases in which choledochostomy was performed 
to rule out the presence of stones in the common bile duct. Patients with 
malignant disease involving the biliary tract were excluded, as were those with 
duet strictures clearly originating as a result of operative trauma. Cases in 
which the duct was opened for identification, as for example during gastrectomy, 
were not included. The surgical treatment of the biliary tract that some of these 
patients required prior to choledochostomy at this hospital is outlined in 
Table I. 











TABLE I 

Primary choledochostomy patients 334 
No previous biliary operations 234 
Cholecystectomy elsewhere 67 
Choleeystostomy 26 
Cholecystectomy at University Hospital 7 

Patients presenting for a secondary choledochostomy 16 
First choledochostomy elsewhere 1] 
First choledochostomy at University Hospital prior to 1946 5 














Total 350 350 





There were only 7 patients in the group who had previously undergone 
cholecystectomy at this hospital, showing that nearly all cases with indications 
for choledochostomy were appropriately treated at the same time the gall bladder 
was removed. The smallness of this figure further demonstrates a rather liberal 
interpretation of the indications for choledochostomy. Stones were recovered 
from the ducts in 2 of these 7 patients; however, the time interval between 
cholecystectomy and recovery of the duet stones was 4 years in one instance and 
less than 3 months in the other. This latter case represents a clear instance in 
which there was an erroneous omission oft duct exploration at the time of 
choleeystectomy. 

There were 44 repeat operations for common bile-duet exploration in which 
the first choledochostomy also had been done at the University Hospital. Five 
cases were carried forward from the earlier reported series from this hospital, 
while the other 39 cases followed a primary choledochostomy within the 1946 
to 1956 period. Eleven patients had had common bile-duet explorations else- 
where before admission to the University Hospital, bringing the total of repeat 
explorations in this series to 55. This report concerns the results of 389 
common bile-duct explorations performed on 350 patients. 


INDICATIONS FOR COMMON BILE-DUCT EXPLORATION 


The most important single symptom indicating the need for choledochos- 
tomy is obstructive jaundice. In this study, 50 per cent of the patients with 
histories of either recent or remote icterus were found at the time of operation 
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to have obstruction of the bile duct. This obstruction was most frequent y 
caused by stones, less often by inflammatory strictures from stone lodgment «, 
passage, and in rare instances from echronie pancreatitis. When the jaundice 
was accompanied by chills and fever, the incidence of duct obstruction was 70 
per cent. MeKittrick and Wilson’ have reported a similar high incidence of 
common bile-duct obstruction in cases which showed cholangitis. One-eighth of 
the patients in this series from the University Hospital had symptoms of c¢lio- 
langitis, and as such they represented a group with an absolute indication jor 
choledochostomy. 

The preoperative intravenous cholangiogram using Cholografin* has as- 
sumed great diagnostic importance, especially in evaluating patients with sus- 
pected functional disorders and those who have had previous biliary operations. 
If common bile-duct dilatation is shown, the presence of obstruction is inferred, 
The films are often of such quality that an offending stone can be seen. The 
most serious limitation is the lack of exeretion of Cholografin into the ducts 
in the presence of deep jaundice; however, the jaundice itself is often the 
necessary evidence for exploration. 

Obstruction revealed by direct cholangiography in the operating room is 
another absolute indication for choledochostomy. <A fine polyethylene catheter 
ean be passed through the eystie duct stump or directly into the common bile 
duct and an x-ray film can be exposed while 35 per cent Urokon sodiumt is 
being injected. If eare is taken to avoid injecting bubbles of air and to have 
the anesthetist control breathing during exposure of the film, a satisfactory 
x-ray is usually obtained. The film is processed and interpreted by the radi- 
ologist while the surgeon is performing other steps in the operation. If a 
technically unsatisfactory film is obtained, the x-ray is repeated. Thomson® 
states that a negative choledochograph should be obtained at the time of 
cholecystectomy in all cases before a decision is made to omit common bile-duet 
exploration. In spite of technical imperfections and occasional errors of inter- 
pretation, films have the advantage of being substantive records for the sur- 
geon’s use at a later time. 

In addition to those eases in which choledochostomy was absolutely indi- 
cated, a group of patients remained with only relative indications for common 
duet exploration. The incidence of stone recovery from the common bile duets 
of these patients was somewhat lower than the 34 per cent average for the entire 
group. This group ineluded gall bladder patients with: (1) an earlier diag- 
nosis of hepatitis to explain jaundice, (2) stones small enough to pass through 
the cystic duct, and (3) chronologically remote episodes of jaundice. Considera- 
tion of choledochostomy is required for patients with a history of biliary colic 
when the gall bladder is absent or when it does not contain stones. These cases 
showing relative indications for duct exploration are the ones in which the 
preoperative intravenous cholangiogram and the direct cholangiogram in the 








*Cholografin—Squibb’s iodipamide. 
+Urokon Sodium—Mallinckrodt! S sodium acetrizoate. 
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operating room are of great aid. A negative operative cholangiogram in a 
borderline ease will prevent further manipulation of normal ducts, and the 
patient will be spared the temporary inconvenience of a T tube. Needless 
explorations of tiny, thin-walled ducts must be avoided. In such cases on rare 
oceasions inflammatory strictures have occurred at the point of exit of the T 
tube through the wall of the bile duct. It is the practice at this hospital to 
close the common bile duct around a T tube or catheter after exploration and 
to drain the space of Morison after all biliary tract operations. 


TABLE II. INDICATIONS FOR CHOLEDOCHOSTOMY 








| 
| 
| 


1. Obstructive jaundice 

2. Recurrent cholangitis 

3. Intravenous cholangiogram showing duct obstruction 

4, History of biliary colic where gall bladder is absent or does not contain stones 
5. Palpable stones in the common bile duct 

6. Dilatation of the common bile duct 

7. Choledochitis 

8. Fistula between the biliary and gastrointestinal tracts 

9. Operative choledochograph showing filling defects or obstruction 

10. Stones in the gall bladder small enough to pass through the ecystie duct 








RESULTS 

A minimum 2-year follow-up was obtained in 95 per cent of the eases, and, 
on the basis of reports from the patients and their physicians, the number of 
eases requiring further treatment or reoperation was determined. Excellent 
results were recorded for 73.4 per cent of the patients. ‘‘Exeellent’’ was defined 
as freedom from any symptom even remotely related to the biliary tract, to the 
operation, or to a complication of the choledochostomy. Results were classified 
as ‘‘good’’ in 12.3 per cent of the eases; these cases showed occasional minor 
gastrointestinal upsets, psvchosomatie complaints, or small wound imperfections. 
Results were not considered ‘‘good’’ in any eases involving reoperation or the 
subsequent occurrence of jaundice, cholangitis, or cirrhosis. Thus, from the 
surgeon’s standpoint, a satisfactory result was obtained in 85.7 per cent of the 
350 patients, a figure similar to the 79 per cent reported by Johnston, Waugh, 
and Good.* 

‘*Poor’’ results were recorded for 10 per cent of the cases, including those 
with missed (retained) stones, newly occurring or recurring inflammatory stric- 
tures, and those requiring operations for extrabiliary complications after the 
duet exploration. Also listed in this category were 8 patients who died after 
discharge from the hospital from causes related to the original disease or to the 
original operation. 

Cases of cholangitis after choledochostomy and cases that required repeat 
exploration were regarded as representing poor results. A summary of the 
results of choledochostomy is presented in Table III. Nonfatal complications 
exclusive of those affecting the biliary system occurred 64 times in a total of 
42 patients. The incidence of such complications was 10.8 per 100 operations 
for exploration of the common hile duet. 
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TABLE III. RESULTS OF CHOLEDOCHOSTOMY 











Excellent 257 73.4% 
Good 43 12.3% 

Total satisfactory _ — 85.7 
Poor 

Cholangitis, re-exploration required, or late 

death from cause related to primary disease 35 10.0% 
Operative deaths* 15 4.3% 
14.38% 


Total unsatisfactory 
100.0% 


so EA a IH HT oN HAIRS a 

The operative deaths are listed in Table IV according to cause of death 
and the type of operation that preceded death. The operative mortality in men 
was 7.3 per cent and in women 2.9 per cent. The reason for this difference was 
not apparent. The over-all operative mortality was 4.3 per cent for 389 common 
bile-duct explorations plus the 18 operations required to treat nonbiliary com- 





plications. 
TABLE IV. OPERATIVE DEATHS 
| ACCORDING TO TYPE OF OPERATION WHICH PRECEDED DEATH 
ACCORDING TO PATHOGENESIS | NUMBER | DEATHS RATE 
Hepatic coma 7 Primary choledochostomy 334 8 2.4% 
Peritonitis + Repeat operation after choledo- 
Myocardial infarct 2 chostomy elsewhere 11 l 9.0% 
Cerebral infarct 1 Repeat operation after choledo- 
Hepatic abscess 1 chostomy at University Hospital 44 l 2.3% 
Total “I5 Operations to treat nonbiliary 
complications after University 
Hospital choledochostomy 18 7) 28.0% 
Totals 407 15 4.3% 


*Calculated per 100 pa‘ients. 





Seven cases in which the patients died in hepatic coma are of special 
interest. These patients were jaundiced at the time of operation. More sig- 
nificant was the fact that the jaundice had been continuously in evidence for 
periods of 2 to 12 months before the operation. It is obvious that the operative 
risk is greatly increased in patients with jaundice of long duration and that 
the earlier the operation, the less risk will be involved. When the icterie pa- 
tient is first seen there is often a complacency induced by an incorrect but often- 
times not illogical diagnosis of ‘‘medical’’ jaundice. If vigorous therapy is 
instituted during the evaluation period, then such a patient has already been 
prepared for a prompt operation if such becomes indicated. 

The preoperative treatment in the presence of jaundice should be intensive 
but not to a point of diminishing return in terms of the patient’s over-all condi- 
tion. Vitamins are given, with emphasis on C and K. Abnormalities in blood 
volume are corrected. A high carbohydrate supplement is given to increase 
hepatie glycogen reserve. In anorectic patients, daily intravenous carbohydrate 
may be used to supplement oral intake. Metabolic studies in patients with 
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deficient liver function have indicated the desirability of limiting protein intake 
to 60 or 70 Gm. per day. The inability of the damaged liver to detoxify and 
metabolize a heavy and unlimited load of protein breakdown products has been 
substantiated. It is believed that a detrimental accumulation of ammonia-con- 
taining products in the peripheral blood oceurs in some of these patients be- 
cause of faulty protein metabolism in the liver. Experimental evidence has been 
presented by MeDermott, Adams, and Riddell,‘ suggesting that amino-acid 
oxidase and urease produced by the intestinal bacteria aid in the production of 
this ‘‘meat intoxieation.’’ For this reason, bowel sterilization by orally admin- 
istered neomyein,* or drugs with similar action, has been recommended as 
preoperative preparation for patients with liver damage. 

Patients being operated upon during a prolonged episode of obstructive 
jaundice should be considered for a simple, temporary drainage procedure if 
that is anatomically feasible. If definitive correction of the obstructing element 
ean be achieved in a brief operation without a great amount of dissection and 
blood loss, that should be done. If, however, the operative findings indicate 
that a prolonged and difficult procedure will be required, it may be well to 
establish bile drainage as a first stage and then reoperate after a few weeks, 
when the patient’s condition is more likely to permit a successful outcome of 
the definitive procedure. Prior cholecystectomy often rules out the most satis- 
factory temporizing procedure, namely, choleeystostomy. In isolated instances 
where the gall bladder is absent, a dilated intrahepatic duet can be located in 
the gall bladder fossa by means of aspiration, and a polyethylene catheter can 
be seeured in it for temporary drainage of bile. 


POSTOPERATIVE CHOLANGIOGRAPHS SHOWING FILLING DEFECTS 


The radiologists reporting on the postoperative cholangiographs in this 
series have as a rule reported abnormalities as filling defeets rather than at- 
tempting to differentiate between stones, air bubbles, clots, or mueus. Such 
caution is desirable. In no instance should repeat exploration be advised on 


TABLE VY. PATIENTS WITH POSITIVE CHOLANGIOGRAPHS 











Shadows vanished 

No treatment (repeat x-rays negative) 14 

After ether irrigations 2* 
Re-exploration revealing no stones 6 
Single film, nonobstructing defects, T tubes removed, asymptomatic since 8 
Multiple films, nonobstructing defects, T tubes removed, asymptomatic since 3* 
Persistent filling defects, symptoms present, reoperation advised 5* 
Persistent filling defects, operative removal of retained stones 12* 

Total 50 


*Indic: ites patients" regarded as having retained stones. 


the basis of a single film. If a constant, potentially obstructing defect is present 
on several x-ray films made on different days, re-exploration of the duct is 
advised. Table V shows the results in 50 patients in this series who at one 
time or another had a cholangiograph interpreted as showing a filling defect. 





*Neomycin (Squibb). 
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In 14 cases, repeat x-rays were normal and the defects on the initial filn:. 
were coneluded to have been artifacts. In 2 eases, ether irrigations after the 
method of Best, Rasmussen, and Wilson! were successful and subsequent filnis 
were normal. 

In 6 eases in whieh filling defects appeared on films after the first choledo- 
chostomy, repeat explorations were negative. The x-rays after the repeat 
operation were also negative in each instance. In one of these cases, there was 
misinterpretation of an artifact on a single film after the initial common bile- 
duct exploration. There were 2 eases in which it seemed possible that the stones 
had passed spontaneously in the 3-week interval between the last cholangiogranis 
and the repeat exploration. There were 3 eases with no apparent explanation. 
Such experience shows that repeated demonstrations of a retained stone should 
be required with a final cholangiogram on the day before re-exploration. 

In 8 patients with single positive x-rays and 3 patients with multiple x-rays 
positive for filling defects of nonobstructing type, the T tubes were removed and 
the patients have remained asymptomatic. It was assumed that the 3 patients 
with multiple positive radiographs had retained small stones which may have 
subsequently passed through the sphineter of Oddi. Such an explanation is 
tenable only for as long as such patients remain asymptomatic. Proper dilation 
of the sphincter of Oddi at the time of duct exploration may permit small solid 
particles to pass. 

There were finally 17 eases with persistently positive x-rays and elinieal 
symptoms of obstruction. In 12 the retained stones have been removed, and 
repeat exploration has been advised for the remaining 5. Table VI summarizes 
the eases with stones retained after choledochostomy. In one of the 2 eases 
that were discovered at autopsy, an impacted stone was found in a secondary 
duet within the liver, which had not been contributory to death. The second 
‘ase was that of a patient in whom hypotension had caused the operation to be 
terminated before it could be completed. The duct had been explored, but the 
falling blood pressure necessitated omission of the previously planned chole- 
eystectomy. A retained cystic duct stone caused death from a ruptured gall 
bladder 3 months after the operation. The patient had been asymptomatic 
until a few days before death. 


TABLE VI. PATIENTS WITH RETAINED STONES 


Proved by re-exploration and removal 12 
Proved by clinical course and repeatedly positive x-rays 8 
Shadows disappearing after ether irrigations 2 
Retained stones discovered at autopsy 2 
24* 





*Incidence of retained stones 6.9 per cent. 


DISCUSSION 
There are certain recognized absolute indications for common bile-duet ex- 
ploration. The combination of jaundice, chills, and fever are the most im- 
portant symptoms indicating the need for duct exploration. Ductal dilatation 








» 
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and the presence of palpable stones in the duct also indicate that choledochostomy 
must be performed. There are certain lesser indications in many eases which 
require careful consideration before duct exploration is omitted. It is to be 
recognized that the rate of stone recovery in eases with only relative indications 
for exploration will be considerably lower than in patients having absolute 
indieations for choledochostomy. 

The over-all incidence of stones recovered at choledochostomy was 34 per 
eent. Compared to other published figures indicating higher rates of recovery, 
it would appear that at this hospital there is a liberal interpretation of the 
indieations for common bile-duct exploration. 

Repeat common bile-duct explorations were recorded in 37 eases in this 
series, 2 operations in each of 27 cases and 3 in each of the other 10. These cases 
admittedly represent poor results. Three patients chose to have their repeat 
explorations earried out elsewhere. Due to chronie and reeurrent biliary 
obstruction, several in the group of 37 ultimately suffered from biliary cirrhosis, 
and for this reason presented nearly prohibitive risks at the time of reopera- 
tion. A progressively severe inflammatory stricture had often become the over- 
riding problem, especially in some of those patients requiring a third explora- 
tion. 

The danger of overlooking stones at the time of duct exploration is greatest 
in the eases where the surgeon has recovered one or more stones from the duct 
and assumes that there are no more. Stones were ‘‘missed’’ 7 times as often 
in duet explorations which were positive for ealeuli as in those originally eon- 
sidered to have been negative. This liability for error, of course, is not pre- 
sented by a duct which contains no stones. 

As has been shown, excellent results ean be achieved in a high percentage 
of eases. The incidence of reeurrent difficulty is usually proportional to the 
degree of abnormality present at the first operation. From a statistical stand- 
point, the pereentage of good results after choledochostomy has remained 
nearly constant at the University Hospital during the period from 1934 to 1956. 


SUMMARY 


At the University of Michigan Hospital, in the period from 1946 to 1956, 
390 patients underwent exploratory operations on the common bile duct because 
of nonmalignant and nontraumatie disease of the biliary tract. The surgical 
procedures included 389 choledochostomies and 18 operations to treat non- 
biliary complications following choledochostomy ; the combined operative mortal- 
ity rate was 4.3 per cent. Mortality was greatly increased in patients with 
prolonged preoperative jaundice. There was a 6.9 per cent incidence of retained 
stones after common bile-duct exploration. The hazard of leaving stones in the 
common bile duet is greatest during a positive exploration in which only a 
portion of the total number of stones are recovered. As a safeguard, common 
duet stones should be assumed to be multiple, so that the exploration will not 
be prematurely ended. 
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Good or excellent results were achieved in 85.7 per cent of the cases in thi 
series as determined by a nearly complete follow-up of 2 years or more. 
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CURRENT CONCEPTS OF THE ANATOMIC, CLINICAL, AND 
REPARATIVE FEATURES OF FEMORAL HERNIA 


CLAup C. Burton, M.D., Dayton ANp CoLUMBUS, OHIO 


(From the Veterans Administration Center, Dayton, and the Department of Surgery, 
Ohio State University of Medicine, Columbus) 


ANATOMIC RELATIONS OF FEMORAL HERNIA 


HE femoral ring through which a femoral hernia evaginates is infrainguinal 

and lies in the interligamentous area between the external iliae vein and the 
medial lacunar ligament. It differs from the internal ring in that: (1) it has 
a predilection to dilate in one direction, medialward rather than cireumfer- 
entially or ovally, (2) it has a triple ligamentous, medial, and anteroposterior 
boundary and a lateral vascular boundary, with absence of adjacent or surround- 
ing muscle fibers, (3) it is without mobility or contractile function, (4) its 
weakness is limited chiefly to attenuation or hypoplasia of the lacunar ligament 
and posterior wall of the inguinal canal, (5) it Hes in a horizontal plane with no 
superimposed muscle to act as an operculum when the abdominal wall is in con- 
traction, (6) the peritoneal sacculation of a femoral hernia is inexplicable on the 
basis of a vestigial embryonic remnant, and (7) the gubernaculum testis and 
spermatie cord do not migrate through the femoral ring en route to the scrotum. 

A femoral hernia is not of congenital origin unless it is predicated on a pre- 
existing femoral fovea or dilated ring coexisting with deficient substance of the 
lacunar ligament. This dual conception of the origin of femoral hernia repre- 
sents the consensus of contemporary views, but it is contrary to the opinion held 
until a couple of decades ago. In Zimmerman’s recent monograph on hernia,’® 
the inference is that femoral hernia may be aequired or is congenital, which is 
interpreted to mean the sac is acquired but the weakness of the medial boundary 
of the femoral ring is of congenital origin. 

Since the posterior boundary of the femoral ring is formed by the under- 
lving superior pubie ramus and inasmuch as the anterior boundary is the ingui- 
nal ligament which is generally unyielding, there is little likelihood of antero- 
posterior dilatation of the ring. Therefore, any expansion of the femoral ring 
must take place either medially by displacement of the lacunar ligament or 
laterally by compressing the femoral vein. From repetitive clinical observations 
it has been found that the latter never oceurs. Increasing recognition is being 
given to the existence of a dual medial structural weakness of the femoral ring: 
(1) the posterior stratum of the inguinal canal and (2) thé base of the lacunar 
ligament. Anatomie deficits in these structures constitute the principal cause of 
femoral hernia. Confirmatory of this recent concept, MeVay and Anson’ in 
1949 made some interesting observations on cadavers, in which they noted the 
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variations in the breadth of the insertion of the posterior wall of the inguin: | 
canal into the posterior iliopubie (Cooper’s) ligament. In effect, this relatio: 

ship is comparable to the arrangement of the anatomie strata which oceur in the 
formation of the conjoined aponeurosis, weakness of which is constantly o})- 
served in direct hernia. This deficiency in strength of the posterior wall is trace- 
able to the varying ratio of the fascia transversalis to the aponeurotice and fas- 
cicular fibers of the transversus abdominis which play a cardinal role in thie 
development of direct inguinal hernia. Any lack of integrity of this stratum 
serves aS a common denominator for explaining the close association of direct 
inguinal hernia and femoral hernia which may coexist in 50 per cent of all 
femoral hernias.* 








TRANSITIONAL 
AREA 











Coopers Ligament rae 
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Fig. 1.—Normal anatomy, anterior view. 


Direct hernias are prone to oceur in the fourth and fifth deeades. Similarly, 
eighty-nine per cent of femoral hernias occur in patients 40 years or older. 
Although the sae of the femoral hernia is acquired, it must of necessity arise 
from the peritoneal infundibulum of the inguinopectineal region (Fig. 3, B). 
The following prerequisites occur in varying degrees antedating the development 
of a femoral hernia: (1) enlargement of the femoral ring, (2) increased duc- 
tility of the peritoneum, (3) a yielding structurally weak lacunar ligament 
and/or posterior wall of the inguinal canal, (4) increased intra-abdominal 
tension, and (5) pre-existing deficiency of the transitional area. 

Transitional Area (Figs. 1 and 2).—The peritoneal locule destined to form 
a femoral hernia must first traverse a fault in the fascia transversalis and attenu- 
ated aponeurosis of the transversus abdominis. The latter form the posterior 
wall and overlie the femoral ring. This area of potential fascioaponeurotic 
weakness has been previously designated as the transitional area.' Its base is 
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subjacent to and parallels the inguinal ligament and extends from the lateral 
margin of the external iliac vessels to the deeply placed Cooper’s ligament medial 
to the iliae vein and femoral ring. In the transvaseular portion of the inter- 
ligamentous space, the posterior boundary of the inguinal canal is not inserted 
into either the inguinal ligament or Cooper’s ligament but into the deep femoral 
arch which is a part of the iliopubie tract (intermediate iliopubie ligament). 
Under normal circumstances, the arch is adequate to maintain the integrity of 
the superjacent mural segment. Nevertheless, repeated clinical observations 
have shown that the transitional area, which is the most susceptible to herniation, 
lies medially adjacent to the epigastric vessels. This area is better known as the 
base of Hesselbach’s triangle. Any condition producing a widening of the deep 
femoral arch, such as dilatation of the femoral ring or narrowing of the insertion 
of the posterior boundary of the inguinal canal, increases the width of the tran- 
sitional area and further potentiates its weakness. The variability of the ratio 
of the aponeurosis of the transversus abdominis to the fascia transversalis of the 
posterior wall and the variance observed in the width of the insertion of these 
structural lamina into Cooper’s ligament constitute the most constant etiologic 
denominator found in association with direct inguinal hernia and femoral hernia. 
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Fig. 2.—Normal anatomy, posterior view. 


Formerly a femoral hernia was generally accepted as unilocular, but since 
we know that the femoral sae arises from the direct inguinal area one might pre- 
sume that all femoral saes are bilocular. For instance, when there is a functional 
weakness of the posterior wall of the inguinal canal, the overlying peritoneum 
assumes the morphologic contour of the domelike wall which constitutes the basic 
weakness of a direct hernia (Fig. 3, D). When this relationship occurs, a portion 
of the redundant direct sae with its attenuated coverings derived from the floor 
of the inguinal canal may be foreed through the femoral ring. This is a simple 
forthright explanation of the dynamics of a direct inguinofemoral hernia. How- 
ever, there is equally valid explanation for a unilocular femoral hernia (Fig. 3, 
(). If the posterior wall of the inguinal canal remains taut except for the 
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development of a small rent through which the peritoneal sae evaginates, there is 
no coexisting direct hernia and consequently the sacculation remains a solitary 
one. Similarly, it is possible for a femoral hernia to spring from the indirect sae 
(Fig. 3, #), but in order to do this the neck of the sac must displace the inferior 
epigastric vessels and the floor of the inguinal canal medially beyond the level 
of the femoral ring. When this rare structural distortion occurs the fascia 
transversalis obviously would not be interposed as a barrier between the indirect 
sae and the femoral ring. 


CLINICAL RELATIONSHIP OF FEMORAL AND INGUINAL HERNIA 


Many authorities* * * !* 11° have recognized the clinical and reparative 
significance of the coexistence of direct inguinal and femoral hernia (Fig. 3, £). 
MeVay and Anson’ have employed jointly inguinal and femoral hernioplasty in 
dealing with communicating inguinofemoral sacculations. I have proposed a 
combined Cooper’s and inguinal ligament repair as standard treatment of these 
closely related inguinal and interligamentous hernias.'. There are anatomically 
and clinically valid reasons for approaching every hernia of the inguinofemoral 
region superiorly, by exposing first the peritoneum at the internal inguinal ring 
and determining by digital exploration the number and extent of the saccular 
variants. By consistently following this maneuver of Hoguet,’® there has been 
an inerease in the number of loeulated saes found in our series. There can be 
little doubt that before the adoption of this technique many aberrant locules were 
overlooked in the initial repair. Occasionally a small femoral sac or fovea may 
be demonstrable which had not been recognized preoperatively. 

When a femoral hernia is present it is first inguinalized and then converted 
into its direct inguinal component. The latter is successively indirectilized and 
excised high. This technique of retrogressive mobilization of the components of 
the sae has led to greater appreciation of saccular loculation and has the ad- 
ditional advantage of affording the surgeon the opportunity of palpating the 
entire posterior wall in evaluating its integrity to determine the type of repair 
to be used. 

Illustrative of the frequeney of combined saccular variants, we found in 165 
femoral hernias* that 82 (49.7 per cent) were unilocular, 50 (30 per cent) had 
coexisting direct inguinal hernias, and 33 (20 per cent) had combined indirect 
and direct inguinal components which communicated with the femoral locu- 
lation. In reality, 83 (50 per cent) of the femoral hernias in this series were 
combined inguinofemoral hernias. Recently, Bush,° in elaborating on the ana- 
tomie variations of the inguina, referred to direct femoral hernia, meaning that 
the femoral hernia had its origin from the direct component of the inguinal sac. 
For the sake of clarity and to promote a better understanding of the saccular 
continuity of the peritoneum of this region, it would seem logical and more ob- 
jective to employ the term inguinofemoral for those hernias having combined 
sacs. 

As a rule, a femoral hernia is easily recognized. However, occasionally one 
may have to differentiate a varix, adenitis, lipoma, psoas abscess, properitoneal, 
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obturator, and Richter’s hernia. Only the last three are likely to present diag 
nostie difficulties. A properitoneal interparietal hernia is an exceedingly rar 
occurrence. If there is a history of reducible hernia but the pain persists afte: 
reduction, the possibility of a properitoneal hernia must be suspected. Pressure 
over the inguinal ligament in the femoral area will cause pain if a femoral hernia 
is present; but, because of the superimposed superior pubie ramus, the sane 
maneuver will produce no response from an obturator hernia. Pain radiating 
down the medial aspect of the thigh to the knee following the distribution of the 
obturator nerve is perhaps the most characteristic symptom of an obturator 
hernia. 

It should be emphasized that femoral hernia has a high incidence of in- 
earceration and strangulation. MeNealy"™ found that 55 per cent of the patients 
admitted to Cook County Hospital with a diagnosis of femoral hernia had either 
an ineareerated or strangulated hernia. Incidentally, 40 per cent of these 
patients had no previous knowledge of the existence of the hernia. This and 
other confirmatory reports of the high incidence of complications of femoral 
hernia emphasize the importance of operative correction of all femoral hernias 
without procrastination. 

A Richter’s hernia through the femoral ring may be deceptive because of 
the paucity or ineonstaney of symptoms, which vary with the completeness of 
bowel obstruction. Since only a part of the circumference of the bowel protrudes 
through the ring, there may be ecrampy or ecolickylike pain without abdominal 
distention, often with nausea or occasionally intermittent vomiting. A mass in 
the femoral area may be so small that it ean be missed on palpation, but there is 
commonly tenderness to pressure, with a rapid pulse particularly in the elderly 
patient, in which ease one should suspect an occult strangulated femoral hernia. 
Orr’® found 0.7 per cent of one per cent of femoral hernias were partial entero- 
celes, and, according to Foltz,’ 90 per cent of Richter’s hernias are femoral. It 
is, therefore, of the utmost importance to recognize a femoral hernia, especially 
if a Richter’s type is suspected, since gangrene of the bowel may ensue in 48 
hours. 

REPARATIVE FEATURES OF INGUINOFEMORAL HERINA 


The management of the sae has herein before been dealt with. In the early 
reparative period of femoral hernia, antedating the turn of the century, efforts 
were directed toward the correction of what was thought at that time to be the 
only basie defect, namely, the enlarged femoral ring. Consequently, the ring 
was either obturated with redundant sae or omentum (Annadale, 1876) or ob- 
literated (Ruggi, 1896) by direct suture of the inferior edge of the inguinal 
ligament to Cooper’s ligament. These reparative measures had only limited 
success, since the coexisting inguinal weakness had not been recognized and of 
course was not reinforced at the time of operation. As knowledge of the ingui- 
nofemoral, parietal, and saccular relationship became better understood, the 
reparative techniques were successively modified until a combined inguinofemoral 
repair has been adopted by many contemporary surgeons. In brief, the first 
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step of the combined repair consists in attaching the fascioaponeurotic margins 
of the posterior boundary of the inguinal canal to Cooper’s ligament (Fig. 4). 
This maneuver exeludes the femoral ring and the interligamentous space. The 
cut edge of the inguinal ligament is next turned down and attached to the su- 
perior margin of Cooper’s ligament, which reinforces and bridges the interliga- 
mentous space. The third dimension of the repair is attained by suturing the 
adjacent converging walls created by the preceding maneuvers. The latter step 
synthesizes the conjoined walls and further augments the repair. 
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Fig. 4.—Tridimensional repair. 


Strategically, one might think the three-dimensional repair would be in- 
vulnerable. After considerable experience with this technique, it, too, has been 
found to have certain pitfalls. In over 1,200 combined repairs performed in our 
clinic, there has been a progressive lowering of the recurrence rate. Neverthe- 
less, two types of recurrences have been observed. One occurs in the notoriously 
weak transvascular area, which is usually small and often unrecognized by the 
patient; in the other, Cooper’s ligament has been peeled from its normal attach- 
ment to the superior pubie ramus by injudicious placement of sutures and/or by 
increased intra-abdominal pressure. The latter is characterized by a large even- 
tration hernia, since there is no resistant posterior wall. The latter is prone to 
occur within a few weeks or months after repair. On examination no resistant 
floor is felt because it has no solid anchorage. At reoperation of three of the 
latter type of hernia which we have observed, it was found that Cooper’s liga- 
ment had become detached for some distance leaving a smooth shiny superior 
pubie ramus. To correct such a hernia the combined parietal wall is reattached 
to the superior pubie ramus, using fascial sutures which are passed through holes 
made in the underlying bone. In those 3 cases the walls have remained secure. 

While the inferior approach to an uncomplicated femoral hernia is obsolete, 
it still has a place, and I would not advoeate its complete abandonment. For 
instanee, it is conceivable that a simple cutaneous enterostomy in a moribund 
patient with a strangulated hernia and probable gangrenous bowel may be fully 
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justified. If the patient survives, the continuity of the bowel may be subs 
quently restored. Orr’ reported a case with a strangulated Richter’s femora! 
hernia which developed an abscess and was successfully drained. These wer 
obviously lifesaving measures and the repair of the hernia rightly was relegated 
to a subsequent time. Where strangulation of bowel is suspected, the vertical o) 
T incision proposed by Dennis and Vareo® affords a safe approach and is 
adequate for resection and end-to-end anastomosis. 


DISCUSSION 


With increasing knowledge of the correlative relationship in the sequential 
development of the saceulations of the inguinofemoral region, there have been 
successive changes in the reparative techniques to meet these challenges. For 
instance, by routinely practicing methods which give more complete exposure 
of the inguinopectineal area, multilocular saes are found with increasing fre- 
quency. This is attributable to better visualization of the composite region, 
making it possible to ferret out and demonstrate formerly unrecognized dormant 
weaknesses of the parietal wall. The superior or inguinal approach enables 
surgeons to palpate the posterior wall and to determine more accurately its 
integrity. 

Statistically, it has been shown that one-half of all femoral hernias* have 
combined communicating sacs. Therefore, the presence of a femoral hernia 
should arouse the suspicion that a direct inguinal component exists and com- 
munieates with it, although the latter may not be demonstrable preoperatively. 
This cumulative knowledge is advantageous in enabling the surgeon to be better 
prepared to deal effectively with all potential weaknesses. 

The key to a fuller understanding of femoral and inguinotemoral hernias 
is the recognition of the clinical and anatomic perspective of the transitional 
area. This area represents the change in the insertion of the fascia transversalis 
from the lateral recurved portion of the inguinal ligament to the iliopubie tract 
and medially to the more deeply placed Cooper’s ligament. The normal width 
of the transitional area corresponds to the femoral arch. Any narrowing of the 
insertion of the posterior boundary of the inguinal canal has the effect of 
widening the transitional area. The more attenuated and wider this zone the 
greater its potential vulnerability to herniation. By the same analogy, this 
congenital and/or acquired anatomie deficit of the transitional area presents a 
concomitantly greater challenge to the creation of a firmly anchored wall. 

The introduction of the combined repair is a milestone in the progress of 
hernia repair. However, it is incumbent on the surgeon through cumulative 
experience to evaluate the posterior boundary of the inguinal canal and decide 
the most feasible method of repair. If Cooper’s ligament is friable or attenu- 
ated, which is rare, it would be inviting recurrence to employ it. Of paramount 
importance is the secure anchorage of the triple parietal strata. If one is eon- 
fronted with an inadequate Cooper’s ligament, the placement of fascial sutures 
through the conjoined strata and through 3 or 4 holes made in the pubie ramus 
may be the most feasible means of attaining a firmly anchored wall. 
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SUMMARY 

1. A broader concept of femoral hernia has been emphasized. 

2, An anatomic comparison of the internal inguinal ring and the femoral 
ring has been done. 

3. The saccular relationship of femoral hernia versus direct-indirect ingui- 
nal hernia has been elaborated upon. 

4. The transitional area has been more accurately defined anatomically and 
its etiologic relationship to the primary mural weakness in the development of 
femoral or direct inguinofemoral hernia has been stressed. 

5. The clinical significance of femoral hernia and its potentiality for 
strangulation should be appreciated by the physician and surgeon alike. 

6. The combined inguinal ligament and Cooper’s ligament repair is the 
most reliable operative procedure that is presently available for inguinofemoral 
hernia. 
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THE FEASIBILITY OF INVESTIGATING THE EFFECT OF 
LOCAL MEDICATION ON BURN HEALING 


J. RayMonp HinsHaw, M.D., D.PHtu. (OxoN.), AND 
HERMAN E. Pearse, M.D., Rocuester, N. Y. 


INTRODUCTION 


T IS understandable that the medical profession greets each new panacea for 

the local treatment of burns with something less than unrestrained enthusi- 
asm. Although testimonials concerning the efficacy of various ointments and 
oils are readily available, no preparation has so far been demonstrated to 
promote healing. When some medication or bland ointment is applied to a 
burned area it is done with the intention of alleviating pain or of decreasing 
mechanical abrasion from a dressing. It is hoped that the treatment will do 
no harm and, if the agent used possesses some antibacterial property, that it 
might lessen the chance of infection. Even with meddlesome eare a mild 
burn usually heals rapidly and completely, and for centuries this restorative 
power of nature has been attributed to one preparation or another. When the 
full thickness of the skin is injured in such a way that all epithelial elements are 
lost, repair will proceed slowly from the undamaged periphery. Claims that 
a medication promotes the epithelial repair of a third-degree burn without 
subsequent scarring make little sense; it would as likely restore an amputated 
limb. Such testimonials quite naturally produce skepticism concerning the 
other supposed attributes of the product. 

Over the years we have been asked to test many compounds, some reason- 
able and others bizarre, to determine their effeet upon the healing of burns. 
These requests have always been declined because our experimental methods 
did not lend themselves particularly well to this type of procedure and we 
were much more interested in exploring the factors which govern burn severity. 
However, as our methods and experimental designs became more refined, we 
began to wonder about the feasibility of evaluating local therapeutic agents in 
the laboratory. 

By using the same total exposure and exposure time with the modified 
carbon are searchlight, it is possible to produce many similar burns. Com- 
parison of the extent of epithelial coverage of treated and untreated lesions at 
a selected time after injury might then give an indication of any markedly 
beneficial or deleterious effect of a medication. This report records our study 
of 5 medications by this type of experiment. 


MATERIALS AND METHODS 


Young Chester White pigs, anesthetized with intraperitoneal Dial with 
urethane (Ciba), were used as the experimental animals because their skin 
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resembles human skin in thickness and composition and reacts similarly to 
thermal injury. > Surface contamination does not lead to infection of small 
burns on pigs. It is, therefore, possible to evaluate the direct effect of medi- 
cation on epithelial coverage without regard to a secondary effect due to 
suppression of infection. Since the animals, anesthetized at the time of injury, 
show no evidence of pain on awakening, whether treated or not, pain relief 
from medication cannot be observed. 

Evaluation of the following preparations was requested by their manu- 

facturers or distributors : 

1. Salcolan ointment, manufactured by the Rich Company, Inc., Houston, 
Texas. Content: cod liver oil, lanolin, caraway oil, olive oil, and 
phenyl salicylate. 

2. Skincuo, an ointment prepared for Vincent Viscuso, 41414 W. 5th Ave., 
McKeesport, Pennsylvania. Content: mineral oil, cente herbe, sulfur, 
borie oxide and so forth. 

3. Epital, made and supplied by A. Farkas, Chemical Research Labora- 
tories, 425 NE 173rd St., North Miami Beach, Florida. Deseribed as 
‘‘a glucosid type compound, composed of carbon, hydrogen and oxygen 
only,’’ obtained from plants of the Liliacea family. 


In addition to these 3, two other medications were studied. Furacin 
(Eaton Laboratories) was chosen because it is commonly used as a dressing 
for burns. Perazil 2 per cent (Burroughs Welleome and Company) was 
selected as representative of a water-soluble antihistamine cream. 

The heat source was a modified army earbon are searchlight.’ * All burns 
were produced by the delivery of 10 calories per square centimeter during a 
3-second exposure time. In earlier experiments® it had been found that most 
burns resulting from this thermal dose will be of moderate second-degree 
severity. In addition, it had been determined that, although all are covered 
by new epithelium 14 days after injury, half or more are not completely covered 
9 days after burning. The size of the burns was controlled by a port 1.7 em. 
in diameter. 

Twenty-four burns were placed on the sides of each of 3 animals. Of the 
24, four exposure sites were not treated and four were treated with each of 
the 5 selected medications. The 72 burns in this part of the experiment were 
‘andomized in such a way that there was equal probability of any one site 
being untreated or treated with any of the 5 ointments or creams. On each 
of 5 additional animals, 20 burns were produced. Half of’the burns on each 
animal were treated with one of the medications, the other half were left un- 
treated. Randomization assured equal probability of any one exposure site 
on a given animal being treated or untreated; in these 5 animals, comparable 
sites were treated with the different medications and comparable sites were 
left untreated. On all animals, treatment consisted of the application of the 
ointment onee a day, beginning with the day of injury, for 5 days. On the 
ninth day after injury, after 4 days without treatment, each burn was biopsied 
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in such a way that normal tissue was included on each side of the healin 
lesion. The tissues were placed in 10 per cent formalin and sections we:e 
stained by a method for the differentiation of burned and normal tissues.* 

On microscopic examination of the sections it was noted whether or not 
new epithelium completely covered the tissue beneath the slough, or whether 
coverage was far advanced, moderately advanced, or very incomplete. 


RESULTS 


The results are summarized in Tables I, I, II, and [V which are arranged 
so that the following comparisons can be made: (1) the effect of each treat- 
ment versus no treatment, (2) the rates of healing in different animals, and 
(3) the influence of the sites of the burns on the rate of epithelial coverage. 

Table I shows the degree of epithelial coverage of the burns on the 3 pigs 
on which the sites of injury were treated by one of the 5 medications or were 
not treated. This table, by itself, would seem to indicate the superiority of 
no treatment since only 2 of 12 such burns showed very incomplete coverage 
while at least half of each group of treated burns showed poor epithelization. 
Again, if this table alone is considered, Perazil, for example, would seem to 
have a deleterious effect. Table II, which gives the results on the 5 animals, 


TABLE I, EPITHELIAL COVERAGE NINE DAyS AFTER PRODUCTION OF MODERATE SECOND 
DEGREE BuRNS—RESULTS IN THREE ANIMALS IN WHICH ALL FIVE 
OINTMENTS WERE TESTED 


NUMBER OF BURNS SHOWING 














| 

COMPLETE FAR- | MODERATELY VERY 

| EPITHELIAL | ADVANCED ADVANCED INCOMPLETE 

TREATMENT COVERAGE COVERAGE COVERAGE COVERAGE 

None 2 3 6 2 
Skinecuo 0 2 3 7 
Saleolan 3 1 0 8 
Epital 1 3 2 6 
Furacin 1 0 5 6 
Perazil 0 0 4 g 





TABLE II. EPITHELIAL COVERAGE NINE DAYS AFTER PRODUCTION OF MODERATE SECOND 
DEGREE BURNS—RESULTS IN FIVE ANIMALS IN EACH OF WHICH A DIFFERENT 
OINTMENT WAS TESTED 








COMPLETE | FAR- MODERATELY VERY 

EPITHELIAL | ADVANCED ADVANCED INCOMPLETE 
TREATMENT COVERAGE COVERAGE COVERAGE COVERAGE 
Skinecuo 0 ] 0 9 
None 0 0 l 9 
Saleolan 0 0 3 7 
None 1 0 0 Q 
Epital 1 0 0 9 
None 0 2 2 6 
Furacin 0 0 1 9 
None 1 0 2 7 
Perazil 5 4 | 0 
None : 4 
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each of which had half its burns treated with one of the preparations and the 
other half left untreated, conveys a different impression. If the untreated 
burns in these 5 pigs are considered, a variation in the rate of epithelization 
from animal to animal can be seen. In the pig treated with Perazil, none of 
the untreated burns shows a delay in coverage, while in the others from half 
to three-fourths of the 12 have very incomplete epithelial coverage. Compari- 
son of each group of treated and control burns fails to demonstrate either 
definite benefit or harm from any of the treatments. 

Tables III and IV illustrate an effect of the anatomic location of a burn 
on its rate of epithelial coverage. Row A consisted of 5 or 6 burns along the 
side of the animal about 2 inches ventral to its spine. Row B contained 5 or 
6 burns located about 3 inches nearer the belly. Whether treated or not, the 
burns in the dorsal row tended to show more advanced epithelial regeneration 
than did the ones in the ventral row. It ean also be seen that none of the 
treatments hastened epithelial coverage in the more sluggish Row B.  Like- 
wise, no treatment definitely enhanced or delayed healing in the Row A burns. 
The seemingly harmful effect of some medications shown by the data in Table 
I is probably due to the anatomic distribution of burns treated by these prepara- 
tions (Table III). 


TABLE IIT. ConTRAST IN HEALING RATES OF BURNS IN DORSAL AND VENTRAL ROWS 
(Same animals as Those in Table T) 





in : ao NUMBER OF BURNS SHOWING 








COMPLETE FAR- | MODERATELY | VERY 
EPITHELIAL ADVANCED | ADVANCED INCOMPLETE 
| | 

TREATMENT | COVERAGE COVERAGE | COVERAGE | COVERAGE 
Skineuo 

Row A®* 0 2 2 3 

Row Bt 0 0 1 4 
Saleolan 

Row A 3 0 2 

Row B (0) 1 0 6 
Kpital 

Row A 1 2 0 : 

Row B 0 1 2 3 
Furaecin 

Row A 1 0 1 2 

Row B 0 0 4 4 
Perazil 

Row A 0 0 2 2 

Row B 0 0 2 6 
None 

Row A 1 2 4 9 

Row B | 1 1 0 








*Row A—Nearer the spine. 
*tRow B—Nearer the belly. 


DISCUSSION 
It is well to point out the limitations of this type of experiment as an 
evaluation of the local treatment of burns. Possible benefits from the allevia- 
hon of pain and the prevention of secondary infection cannot be assessed in 
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TABLE IV. CONTRAST IN HEALING RATES OF BURNS IN DORSAL AND VENTRAL ROWS 
(Same Animals as Those in Table IT) 








l a NUMBER OF BURNS SHOWING © 








| COMPLETE FAR- | MODERATELY VERY 

EPITHELIAL ADVANCED ADVANCED | INCOMPLETE 

TREATMENT | COVERAGE COVERAGE COVERAGE COVERAGE 
Skineuo 

Row A* 0 ] 0 4 

Row Bt 0 0 0 5 
None 

Row A 0 0 1 { 

Row B 0 0 0 5 
Salcolan 

Row A 0 0 2 3 

Row B 0 0 l 4 
None 

Row A 1 0 0 f 

Row B 0 0 0 5 
Epital 

Row A 0 0 3 2 

Row B 1 0 0 4 
None 

Row A 0 1 1 3 

Row B 0 1 1 3 
Furacin 

Row A 0) 0 1 4 

Row B 0 0 0 5 
None 

Row A 1 0 2 2 

Row B 0 0 0 5 
Perazil 

Row A 3 2 0 0 

Row B 2 9 1 0 
None 

Row A 2 2 1 0 

Row B 1 2 92 0 





*Row A—Nearer the spine. 
+Row B—Nearer the belly. 





this way. Since small, partial thickness burns heal rapidly even under adverse 
cireumstanees, it is difficult to detect any but the gravest deleterious effects 
of treatment. Only striking benefit or harm from a medication would become 
obvious. Neither effect was seen in this study. 

The natural variations in healing rates from animal to animal and from 
one site to another on the same animal, demonstrated well by this experiment, 
make clear certain pitfalls to be avoided in attempting an experimental assess- 
ment of local treatment for burns. If different animals are used for each 
treatment, only marked differences should be seriously considered. If different 
medications are tested on different injury sites on the same animal, the effect 
of location of the lesion must be carefully evaluated. 

It is probable that the velocity of the healing process is maximal under 
ordinary circumstances. There has never been any proof that it could be con- 
sistently accelerated. Infection, drying, or therapeutic agents may retard it. 
The question at issue is often not how much a medication speeds healing but 
rather how much it delays repair in return for the comfort or satisfaction it 


gives. 
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The kindness of nature in providing us with a mechanism for the rapid 
repair of minor injuries will continue to lead, just as it has in the past, to 
extravagant praise for various burn ointments, oils, lotions, and creams. This 
is regrettable only in that if a truly beneficial preparation is ever discovered 
(or if it is now available to us) our ears, long accustomed to so many mislead- 
ing claims, will be nearly deaf. In selecting a preparation for the loeal treat- 
ment of a minor burn, there are many from which to choose. Most do no 
great harm, many add to the comfort of the patient, and some may decrease 
the chance of infection. The acceptance of these preparations for the treat- 
ment of small burns should not mean that they are also to be used when a 
larger area of the body has been injured. Here, only a treatment which has 
been demonstrated to have no toxie effect can be permitted. 

Our primary objective, the use of carefully controlled laboratory experi- 
ments for judging the effect of locally applied agents on the healing of burns, 
has been accomplished. However, it should be clearly understood that such a 
method evaluates the healing process alone and does not give insight into the 
many ancillary factors which may result when patients are treated by the 
application of some impressive-looking substance. 


SUMMARY AND CONCLUSIONS 


1. The possibility of evaluating, on experimental animals, the effects of 
different medications on the rate of burn healing was explored. The method 
used was satisfactory for the detection of differences in epithelial recovery, 


but it gave no indication of analgesic or antiseptic properties. 
2. Five ointments were tested for their efficacy in the treatment of small, 
moderate second-degree burns. None was found to promote or delay healing 


to a significant degree. 

3. Variations in the rates of epithelial regeneration from animal to animal 
and from one site of injury to another on the same animal were noted. The 
necessity of considering these variations in any attempt to assess local burn 
therapy is discussed. 

4. The fact that a medication may do no noticeable harm when used on a 
small burn does not imply that it is equally innocuous when applied to a larger 
injured area. 
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A SIMPLE EXTRACORPOREAL DEVICE FOR REDUCING 
ELEVATED BLOOD AMMONIA LEVELS 


PRELIMINARY REPORT 


Davin C. Scuecuter, M.D.,* THomas F. NEALON, JR., M.D., AND 
JoHN H. Gipson, Jr., M.D., PHILADELPHIA, PA. 


(From the Department of Surgery, The Jefferson Medical Center of Philadelphia) 


N ELEVATED level of ammonia in the circulating blood is considered hy 

many investigators to be a cause of the neurologic syndrome of hepatie 
coma. Nitrogenous substances may precipitate such a crisis in susceptible 
subjects with either spontaneous or surgically constructed portal-systemie 
shunts.* '7 

Increased concentrations of ammonia have been reported in citrated 
blood.® 7° In an investigation of the biochemical alterations which oceur during 
the storage of whole blood, we made similar observations and found that am- 
monia increased irrespective of the method of collection or preservation of the 
blood.'! Passage of the blood through an ion-exchange resin reduced this high 
level of ammonia to a normal range in all instances.’ Limited studies to 
determine whether the in vitro removal of ammonia by resins could be dupli- 
cated in experimental animals have shown sufficient promise to warrant a pre- 
liminary report of this simple technique. 


MATERIALS AND METHODS 


The cation-exchange resin employed was Dowex 50-X8, sodium eyele, in 
sterile columns 12 em. long and 314 em. wide, each containing 50 Gm. of resin. 
The column easing and tubing consisted of the hemorepellent plastic, Vinylite.t 

Several possible devices were designed ; two were eventually selected because 
of greatest simplicity. One of these is shown in Fig. 1. The other was essen- 
tially the same unit but without the collection chamber. They are referred to 
hereafter as models A and B. 

Two groups of animals were used. In the first group, 3 adult mongrel 
dogs with normal blood ammonia levels were anesthestized with intravenous 
sodium Pentothal. A femoral artery and vein were exposed and cannulated. 
Two animals were perfused with model A and one with model B. The period 
of perfusion was 30 minutes in each case, and thereafter recovery from anes- 
thesia was uniformly prompt. 

This work was supported in part by a grant from the National Institutes of Health 
U.S. Public Health Services. 
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In the second group, acute hepatic ischemia was produced in 2 dogs by 
creating an Eck fistula and ligating the hepatic artery in one stage. These 
animals never recovered from anesthesia and were in profound coma within 
3 hours. Hemoperfusion in these dogs was started when serial determinations 
revealed the blood ammonia level to persist above 500 meg. per cent. Heparin 
sodium, 1.5 mg. per kilogram of body weight, was administered intravenously. 
The afferent tubing was inserted into a femoral artery, and the efferent one 
into the femoral vein of the opposite extremity. One dog was connected with 
model A and, as in the first group, the resin columns were not changed during 
perfusion. The second dog was connected with model B and 2 fresh columns 
were used after each 500 ml. of perfusion. Ten ml. of 10 per cent calcium glu- 
conate was given intravenously at the conclusion of perfusion to partially com- 


pensate for calcium removed. 








Fig. 1.—Diagram of perfusion columns, model B. a, Afferent limb; b, side-arms for 
sampling; ¢, clamps; d, resin columns; e, plastic container of 150 ml. capacity; f, efferent 
a Model A differs from the above only in that the plastic container is excluded from the 

it. 

Blood samples drawn from the influent limb of the device were analyzed 
chemically. Blood ammonia was determined in duplicate by the method of 
Seligson.'* Sodium and potassium were analyzed by internal flame photometry. 


RESULTS 
All 3 normal dogs were closely observed for 48 hours after perfusion and 
showed no signs of any deleterious effects from the procedure. There was an 
average 55 per cent reduction in the ammonia blood level at the conclusion of 


the perfusion in these dogs. 
















SCHECHTER, NEALON, AND GIBBON TT 
The results obtained in the dogs with acute ischemia are presented grap] 
ically in Figs. 2 and 3. In the dog on model A the ammonia decreased fro: 
769 to 537 meg. per cent in 5 minutes and to 307 meg. per cent in 30 minut 
Over the entire period the potassium decreased gradually from 3.39 to 2.:3s 
mEq. per liter, and sodium increased from 130 to 140 mEq. per liter. The 
use of model B in the seeond dog allowed the blood flow through the resin 
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Fig. 2.—Electrolyte studies on dog with acute hepatic ischemia connected to model A. 
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Fig. 3.—Electrolyte studies on dog with acute hepatic ischemia connected to model B. 
(mE/L = mEq./L.) 





columns to be measured. As mentioned above, fresh columns were substituted 
after each 500 ml. of perfusion. More columns in series or parallel were not 
employed in order to keep the device compact and to avoid excessive pooling 


of blood outside the body. The ammonia level again fell precipitously from 
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520 to 320 meg. per cent but in this case continued to decrease to 180 meg. 
per cent after perfusion of 1,500 ml. of blood. The potassium gradually de- 
creased from 4.65 to 3.30 mEq. per liter, while the sodium increased from 127.5 
to 146 mEq. per liter. One-half hour after the perfusion was discontinued 
the sodium and potassium had begun to return to preperfusion levels, and the 
blood ammonia level had begun to rise again. 


DISCUSSION 


The treatment of hyperammoniemia at present includes the administra- 
tion of glutamate and arginine.’'* The efficacy of these agents is still contro- 
versial. In other laboratories, efforts have been made to develop an apparatus 
to extract excess ammonia from the circulating blood. Kiley, Welch, Pender, 
and Welch? reported that, in experimental animals with ‘‘meat intoxication 
syndrome,’’ the blood ammonia concentration was lowered 50 per cent by em- 
ploving a Kolff-type artificial kidney. The time of hemodialysis was 3 hours, 
and 100 L. of bath fluid was used. A more recent communication by Otto 
and his co-workers'® from the same laboratory described an average blood am- 
monia extraction of 85 per cent by an isolated homologous liver perfused with 
arterial blood using gravity flow. Our initial results obtained with a much 
simpler device are comparable with these reported figures. 

Dock? about one decade ago, first suggested the use of ion-exchange resins 
in hypernatremic states. The literature is replete with reports on the applica- 
tion of these substances to remove sodium or potassium but records no in- 
stances of their having been employed previously by hemoperfusion for the 
removal of ammonia. Parenthetically, it may be mentioned that there have 
been reports of orally administered ammonium-containing resins precipitating 
prehepatic coma in patients with portal cirrhosis.* 1° 

To date, we have had the opportunity to apply this device to one patient. 
We were limited technically in the performance of hemoperfusion, but the 
remarkable clinical change following the procedure justifies inclusion of this 
ease history in this report. 

CASE REPORT 

A 39-year-old woman with metastases to the liver from a cervical carcinoma was seen 
by us shortly after developing repeated episodes of ‘‘flapping’’ tremors and convulsions 
alternating with deep stupor. Since the clinical picture was consistent with hepatogenic 
encephalopathy, a blood specimen was analyzed for ammonia and yielded a value of 822 
meg. per cent, one of the highest values encountered by us in a patient. 

Because of her disoriented state it was not possible to draw blood by a satisfactory 
venipuncture, Therefore, a Cournand needle was inserted in the brachial artery; blood was 
withdrawn for passage through resin columns arranged as in model B and returned to 
the patient via the contralateral median basilic vein. A total of 4 resin columns was em- 
ployed. The patient’s prothrombin level, unlike the other hepatic function tests, was normal. 
Heparin was not used, however, because of the possibility of hemorrhage from her fungat- 
ing, ulcerated cervical tumor. Clotting occurred in the afferent tubing after slightly more 
than 1,000 ml. of blood had been perfused, and the procedure was discontinued after a 
perfusion of 35 minutes. After perfusion of 500 ml. of blood, the ammonia concentration 


fell to 718 meg. per cent. After perfusion of 1,000 ml., it fell to 637 meg. per cent, a 
het decrease of approximately 20 per cent. Sodium and potassium levels were unchanged. 
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Notwithstanding what seemed an inadequate trial, we were amazed to observe 
complete remission of the patient’s symptoms. She ceased to convulse, became lucid with 
one hour of the procedure, and 8 hours later was alert, sitting up in bed, and smoking 
cigarette. Unfortunately, no determinations of blood ammonia were made during the ii 
mediate postperfusion interval. Thirty hours after the procedure, however, the level w: 
77 meg. per cent. At the time of this writing, 3 weeks later, the patient is mentally aleri 
has ineurred no further convulsions or relapses into coma, and is being treated with a low 
protein diet and tetracycline. 

It is difficult to define the exact role which only partial reduction in hyperammoniemis 
had in clearing the patient’s symptoms. It may be speculated that her threshold of neuro 
excitability was so high that even 20 per cent lowering of blood ammonia was sufficient to 
reverse the clinical picture, 600 meg. per cent apparently having been the critical neurotoxic 
level in the patient. Applicability of the procedure to the bedside is suggested by this 
case, 

DISCUSSION 

Dowex 50-X8, Na* is a sulfonated polvsterene divinyl benzene copolymer. 
It sequesters ions such as calcium, potassium, magnesium, and ammonium in 
exchange for sodium. Replacement of these electrolytes may be required he- 
eause of disturbances attendant upon deficiencies in calcium, potassium, and 
magnesium.* * 18 The potential hazard of increased sodium is probably not as 
serious. Most patients with advanced hepatic damage exhibit hyponatremia," 
and other forms of treatment, such as glutamate therapy, supply larger 
amounts of sodium on a milliequivalent basis. 

Without delving into the physicochemical complexities of resin exchanges, 
it may be stated that with the number of divinyl benzene cross-linkages which 
Dowex 50-X8 possesses there is greater affinity for potassium than for ammonium. 
By varying the number of cross-linkages, a resin manfesting greater ionic selee- 
tivity for ammonium over other radicals may be prepared. Studies are under 
Way on several resins in an effort to obtained one tailor-made for this purpose. 
Ultimately, such a resin will require intensive study to determine what influence 
it may have on platelets and other hemie constituents, including factors essen- 
tial to coagulation. A device containing resin extracting mainly ammonium 
would in this capacity, function as an “artificial liver.” 

Although we have observed no untoward effects in the subjects investigated, 
the afore-mentioned represent some of the questions which will require elucida- 
tion before safe clinical hemoperfusion through resins may be achieved. We 
are currently testing the technique in Eck fistula dogs for reversal of ammonia- 
induced neurotoxicity and improved longevity after production of gradual 
hepatie ischemia. This preliminary report is presented in the hope that it 
will stimulate others to investigate this method which offers promise of a 
safe and simple treatment of hyperammoniemia. 
SUMMARY 
1. Preliminary experiences in the use of a cation-exchange resin for lower- 
ing elevated blood ammonia levels are presented. 

2. Hemoperfusion through resin columns resulted in no deleterious effects 


in 3 normal dogs. 
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3. High blood ammonia levels resulting from surgically induced acute 
hepatic ischemia were markedly lowered in 2 dogs following hemoperfusion 
through cation-exchange resin columns. 

4. A reduction of hyperammoniemia by this method with subsequent 
remission of symptoms in one patient in hepatic coma is reported. 
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SUPERIOR VENA CAVAL REPLACEMENT 
III. Successrut Use or FRESH AuTOGENOUS AORTA 
Tuomas C. Moors, M.D., AND ANGELO RisBert, M.D., INDIANAPOLIS, IND. 


(From the Department of Surgery, Indiana University Medical Center) 


HE need for a satisfactory means of superior vena caval replacement or 

bypass and the unsuitability of most methods which have been attempted have 
heen discussed at length in previous communications.” 1° Aorta homografts and 
synthetic vascular prostheses, materials which have been employed with success 
both elineally and in the laboratory for arterial replacement, have been found 
to be unsuitable as venous substitutes.’ Failure also has attended the ex- 
perimental use for caval replacement of vena caval homografts® and of autog- 
enous venous tissue enlarged through the panel technique. Only atriocaval 
anastomosis, as deseribed by Gerbode and his associates in 1949,° and the use of 
a pedicle tube created from the right atrium and atrial appendage, as reported 
recently,’° have been shown to be’ successful. Despite the success of these two 
methods, they are limited with respect to the length of proximal superior 
vena eava whieh ean be replaced. 

From the published experience with attempts at venous replacement, it is 
apparent that success is most likely to be achieved through the utilization of 
fresh autogenous tissue, particularly endothelized vascular tissue.‘ Prior to 
the successful use of aortic substitutes, no free autogenous vascular tube of 
sufficient size was available for vena caval replacement. The availability, at 
present, of suitable means for replacing resected segments of aorta makes 
possible the use of free tubes of fresh autogenous aorta for caval replacement. 
Except for preliminary observations’ * no published experience with the use 
of fresh autogenous aorta for vena caval replacement or for any other purpose 
has been eneountered. For this reason, it has seemed desirable to report the 
following experience with the successful experimental use of free tubes of fresh 
autogenous aorta for superior vena caval replacement. 


MATERIAL AND METHODS 


Healthy mongrel dogs were used. The weight of the dogs ranged from 12 
to 23 Ke. A mixture of oxygen and ether, delivered through an endotracheal 
tube by means of a mechanical respirator, was employed for anesthesia following 
induction with intravenous Pentothal. Hypothermia was achieved by immersion 
of the anesthetized and intubated dog in an ice water bath. The body tempera- 
ture generally was lowered to approximately 31° C. 

Supported in part by grants from the National Heart Institute of the Department of 


Health, Education and Welfare, Public Health Service, the James Whitcomb Riley Memorial 
Association, and the Indiana Heart Foundation. 
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Following removal of the dog from the ice water bath, the left thorax was 
prepared and draped. The left chest was entered through a fourth or fifth 
intercostal space incision. The more cephalad portion of the descending 
thoracic aorta was dissected free from surrounding structures. The intercostal 
arteries in this area were divided between ligatures. The aorta was oecluded 
with Potts coarctation clamps above and below the sites of proposed transection. 
The isolated segment of aorta was resected. The reseeted section of aorta 
generally measured between 6 and 8 em. in length. It was placed in a sterile 
container filled with normal salt solution. The resected aorta was replaced with 
an aleohol-preserved aortic homograft of approximately the same length. The 
aleohol-preserved homografts were reconstituted in a normal salt solution con- 
taining streptomycin and penicillin for one hour prior to use. The anastomoses 
were carried out with a continuous over-and-over 5-0 arterial silk suture. In 
all of the animals, the homografts appeared to function satisfactorily. The 
left chest was closed in layers. A eatheter was left in the left chest for sub- 
sequent aspiration. 

The dog was turned and the right chest was prepared and draped. A right 
thoracotomy was performed through a third intercostal space incision. A seg- 
ment of superior vena cava, ranging from 4 to 6 em. in length, was resected 
and replaced with the previously removed segment of fresh autogenous aorta. 
An over-and-over continuous suture of 5-0 arterial silk was used for both 
anastomoses. Vena caval occlusion during the resection and anastomosis was 
maintained by Potts coarctation clamps, the blades of which had been covered 
with sheaths of filter nylon fabrie to prevent caval slippage. The autogenous 
aorta, at the time of operation, appeared to maintain its lumen and function 
satisfactorily as a vena caval replacement. Upon completion of the anastomoses, 
the azygos vein was ligated and divided. No effort was made to cover the caval 
graft with pleura. The right chest was closed in lavers. A catheter was left 
in the right chest for postwarming aspiration. 

The dog’s temperature was returned to normal by immersion in a warm 
water bath. Upon completion of rewarming, both chest catheters were aspirated 
and withdrawn. Penicillin was given for 4 days following operation. 


RESULTS 

The operation for superior vena caval replacement with a free tube of 
fresh autogenous aorta was earried out as described in 33 dogs. The pateney 
of the caval graft was investigated in all animals by cavogram, autopsy, or 
both from 1 day to 1 year following operation. 

Cavograms were made in 14 animals from 2 days to 2 months after opera- 
tion. The eaval graft was found to be patent and functioning satisfactorily in 
all of them (Fig. 1). Two of the animals studied by ecavogram subsequently 
disappeared from the colony and the eavograms, 8 days and 3 weeks after 
operating, were the only definitive evidence of graft patency in these animals. 

In 31 animals, the suitability of the caval replacement was studied at 
post-mortem examination. In all of them the caval graft of autogenous aorta 
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was patent and free of thrombus formation (Fig. 2). Good endothelization of th: 
suture lines was oceurring or had occurred in all. The intima retained its 
normal appearance and there was freedom from contracture and narrowing 0! 
the graft. Histologic study of sections from the autotransplants of aorta mad 
at different intervals following operation showed that the cells and struetur 
of the transplant remained viable and healthy in appearance (Fig. 3). 





Fig. 1.—Cavograms in 2 animals, 2 (A) and 3 (B) months after operation, showing 
patency and satisfactory function of segments of fresh autogenous aorta used for superior vena 
caval replacement. 





Fig. 2.—Autopsy appearance at sacrifice from 11 to 12 months following operation of 
segments of autogenous aorta employed for superior vena caval replacement in 5 animals. 
Graft patency and freedom from thrombosis, narrowing, and degenerative changes are shown. 

Fourteen of the animals died from 1 to 14 days after operation. Atelec- 
tasis appeared to be the greatest source of difficulty. In 8 of these animals 
death was due to atelectasis, hemothorax, or infection of the wound and chest. 
Post-mortem examination was earried out in 5 animals from 4 to 6 weeks 
following operation. The interval from operation to autopsy in another 7 animals 
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ranged from 2 to 7 months. Longer term studies were obtained in 5 animals. 
Two of these animals were sacrificed after an interval of 12 months and 3 after 
an interval of 11 months. Both the gross and microscopic appearance and the 
funetion of the eaval grafts were as satisfactory 11 and 12 months after place- 
ment as in the early weeks and months following operation. 

Although thrombotic occlusion of the aortic homograft used to replace the 
resected segment of aorta was not encountered in any of the animals in this 
study, varying degrees of intimal roughening, thrombus formation, and calcium 
deposition were observed in the majority of them. In a few of the animals, 
rather sizable thrombi were found attached to the homograft wall or to anasto- 
motie suture lines. 





Fig. 3.—Photomicrographs of segments of autogenous aorta used for superior vena caval 
replacement from 2 animals 11 (A) and 12 (B) months following operation. The grafts have 
remained living structures with cells and supporting tissues intact. 

The results were quite different in this study of aortic autografts. In 
this group of 33 animals, the results of caval grafting with fresh autogenous 
aorta were studied by cavogram only in 2, by both ecavogram and autopsy in 12, 
and by autopsy only in 19. The graft was shown to be patent and functioning 
satisfactorily in all 33. In all of the 31 animals studied by autopsy, the 
graft was found to be patent and free of thrombus formation. There was no 
narrowing of the graft or evidence of ealeium deposition. In all, the suture 
line was endothelized or becoming so. The graft appeared to be tolerated 
quite well. That the graft had remained a living part of the organism from 
which it derived its origin was demonstrated by histologic study of sections 
trom numerous grafts at various intervals following operation. The autograft 
of aorta in the superior vena eava consistently was observed to have a more 
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normal-appearing intima with greater freedom from thrombus formation anc 
calcium deposition than was encountered in the homograft of aorta in th: 
thoracic aorta of the same animal. It also was of interest that suture lin 
endothelization consistently appeared to proceed at a more rapid rate at thi 
autograft-caval anastomoses than at the homograft-aorta anastomoses. 





DISCUSSION 


The availability of suitable means for aortie replacement, both by aortic 
homografts and synthetie vascular prostheses, opens a new avenue of attack on 
the difficult problem of vena eaval obstruction by making it possible to obtain 
segments of fresh autogenous aorta for use in vena caval replacement or bypass. 
The consistent suecess experienced in this study with the use of fresh autogenous 
aorta for superior vena caval replacement stands in sharp contrast to the 
rather high degree of failure which has been observed to accompany the use of 
all other types of free grafts which have been employed e¢linically and experi- 
mentally for vena eaval replacement. The manner in which the autograft of 
aorta was tolerated in the vena cava and its freedom from thrombus formation, 
ealeium deposition, intimal change, and alteration in size and patency were 
remarkable. 

While the use of fresh autogenous aorta for relief of vena eaval obstrue- 
tion, particularly superior vena caval obstruction, may be too formidable to 
attempt for palliation of obstruction due to malignant processes in most cases, 
its use in the management of caval obstruction due to benign causes would appear 
to be worthy of a elinieal trial. 


SUMMARY 

The importance of developing a consistently successful method for relieving 
vena caval obstruction and the unsuitability of the various types of free grafts 
deseribed heretofore for use in caval replacement or bypass are discussed. 
The experimental use of fresh autogenous aorta for superior vena caval replace- 
ment in 33 dogs is described. 

The fresh autogenous aorta was obtained by resecting a segment of proximal 
descending thoracic aorta through a left thoracotomy under hypothermia. The 
resected segment of aorta was replaced with an aleohol-preserved homograft of 
aorta. <A right thoracotomy was used to replace a resected portion of superior 
vena cava with the fresh segment of autogenous aorta. 

All 33 superior vena caval grafts were found to be patent and functioning 
satisfactorily by cavogram, autopsy, or both from 1 day to 1 year after placement. 
There was a remarkable freedom from thrombus formation, calcium deposition, 
and reduction in graft size. Possible clinical applicability of these observations 
is discussed. 
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PRODUCTION AND RELEASE OF PULMONARY STENOSIS IN DOGS 
H. M. AvBert, M.D., M. Atrk, M.D., aNnp R. Fowier, M.D., NEw ORLEANS, La. 


(From the Departments of Surgery and Pediatrics, Louisiana State University School of 
Medicine) 

ITH the advent of successful cardiopulmonary bypass, there has been a 

considerable diminution of interest in investigating palliative procedures 
for patients with interventricular septal defects despite the fact that the mortality 
from closure of such defects in infants under 2 years remains about 30 per cent.” 
Ventricular septal defect in infancy is a frequent cause of severe and often 
intractable eardiae failure resulting in a significant mortality during the first 
year of life. While many of these infants can be tided over with careful 
medical management, they still face the hazard of progressive pulmonary 
hypertension related to pulmonary vascular changes which may culminate in 
progressive and irreversible pulmonary hypertension, reversal of shunt, and 
death. Therefore, a surgical procedure designed to control the eardiae failure 
and prevent the development of progressive pulmonary hypertension, if aecom- 
panied by a low surgical mortality rate despite the poor condition of the 
patient at the time of surgery, would seem to be justifiable as a palliative pro- 
cedure. 

Cardiae failure in tetralogy of Fallot is a rarity. Using this as a clinical 
clue, Muller and Dammann® in 1952 deseribed the production of artificial 
pulmonary stenosis by wedge resection of a segment of the main pulmonary 
artery in patients with ventricular septal defects and pulmonary hypertension 
or cardiae failure. Thus by producing a controlled pulmonary stenosis, two 
adverse factors, pulmonary hypertension and excessive pulmonary blood flow, 
could be controlled. Since this procedure was intended as a permanent rather 
than temporary control measure, the method was not designed to allow subse- 
quent restoration of the pulmonary artery to normal. 

The present study, therefore, is based upon the demonstrated need for a 
simple, reversible, palliative surgical procedure which will allow the severely 
ill infant to survive the eritical stage of his illness in order that he may have 
a definitive closure of his septal defect at a more favorable time in relation 
to both body size and clinical condition. Over the past 3 years, stenosis of 
the pulmonary artery has been produced in a number of infants with intractable 
heart failure due to a large interventricular septal defect by a simple modifiea- 
tion of the method of Muller and Dammann. In this procedure the pulmonary 
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artery has simply been constricted by an umbilical tape ligature stenosing the 
vessel to the desired degree.! The present study is concerned with the feasibility 
of removing the umbilical tape band and the effect on the pulmonary vessel 
of the umbilical tape band over a period of time. 


METHODS 


Eleven mongrel dogs weighing from 8 to 20 Kg. were anesthetized with 
intravenous pentobarbital sodium and insufflated through an endotracheal tube 
during the operative procedure. The left hemithorax was opened through an 
anterolateral incision in the fourth or fifth intercostal space; the pericardium 
was opened widely to expose the base of the pulmonary artery. The pulmonary 
artery was then dissected free from the aorta and the umbilical tape was 
passed around it. The ends of the tape were passed through a piece of rubber 
tubing so that constriction of the pulmonary artery could be carried out slowly 
and with control (Fig. 1). The artery was then narrowed until a distinet jet 





Fig. 1.—Note band is placed immediately distal to pulmonary valve. 


of blood striking the vessel wall could be palpated distal to the band. The band 
was fixed in this position by means of one or two silk sutures through the 
umbilical tape. An attempt was made to reduce the size of the lumen of the 
pulmonary artery more than 50 per cent, vet not enough to produce cardiac 
failure as a result of pulmonary stenosis. In two of these animals an additional 
mitral stenosis was produced by the Davila-Glover technique.* These animals 
were kept for periods up to 11 months and then reoperated upon using a DeWall- 
Lillehei type pump-oxygenator to allow opening of the right ventricle. The 
band was found and isolated only at the site of the knot. The dog was 
heparinized, the various catheters were introduced, and, with the pump-oxygen- 
ator in operation, the right ventricle was opened widely. It was possible then 
to estimate fairly accurately the size of the lumen of the narrowed portion of 
the pulmonary artery by introducing a finger or instrument through the 
pulmonary annulus under direct vision. The band was eut and slipped out 
and again the size of the lumen was estimated. Dilatation at the stenotic site 
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was done if necessary, and final estimation of the size was made. The heart was 
closed, the animal was taken off the pump-oxygenator, and the chest was closed. 
The animal was kept for another one to two months and finally sacrificed, at 
which time the amount of residual stenosis, if any, could be measured with 
aceuraey. 
RESULTS 

Of the 11 animals subjected to the original banding procedure, 8 survived 
and were reoperated upon after 3 to 11 months (Table I). Two died from 
intractable heart failure before reoperation, one at one month and one at two 
months. One died after 5 months from intractable heart failure plus infection. 
Two of these had the additional creation of mitral stenosis and probably should 
be excluded from this report. The third dog was the first animal done in this 
series and the pulmonary stenosis produced was probably too great. It may 
be interesting to note that this animal had a congenital tricuspid insufficiency 
corrected 2 months prior to the banding procedure. The 8 surviving animals, 
although they had a 50 to 75 per cent pulmonary stenosis, had no clinica! 
evidence of physiologic disturbance and remained healthy without special 


treatment. 
TABLE I 
DOG } PULMONARY 
NUMBER |} ARTERY BANDED UNBANDING DEATH 
43 Nov. 9, 1956 Jan. 11, 1957 Died in cardiac failure Jan. 11, 1957; 
80% tricuspid insufficiency corrected 
91 Nov. 5, 1956 July 15, 1957 Sacrificed Sept. 9, 1957; normal P.A. 
60% 11 to 20 mm. 
199 Nov. 12, 1956 Sept. 30, 1957 Died Oct. 1, 1957; hemothorax 
Over 50% Normal size 
1007 Nov. 20, 1956 Sept. 16, 1957 Sacrificed Dee. 11, 1957; normal P.A. 
75% 2 to 10 mm. 
Dilated 
1028 Nov. 26, 1956 Sept. 11, 1957 Sacrificed Dee. 4, 1957: normal P.A. 
Over 50% 2 to 10 mm. 
Dilated 
1049 Nov. 30, 1956 Sept. 9, 1957 Sacrificed Dee. 4, 1957: normal P.A. 
Over 50% 7 to 15 mm. 
1046 Dee. 7, 1956 March 11, 1957 Died March 11, 1957; pump trial error 
Over 50% Normal size 
1087 Dee. 14, 1956 Oct. 7, 1957 Sacrificed Dec. 11, 1957; normal P.A. 
75% 3 to 6 mm. 
Dilated 
10112 Dee. 21, 1956 Aug. 12, 1957 Died Aug. 13, 1957; pneumothorax 
Over 50% 4 to 15 mm. 
10137 Jan. 7, 1957 Died May 13, 1957; cardiac failure and 
Over 50%; mitral infection; band cut through and 
valve stenosed lying partially in lumen; thrombus 
extending out right P.A.; marked 
mitral stenosis with abscess along 
tape 
139 Jan. 15, 1957 Feb. 21, 1957 Died Feb. 21, 1957; cardiac failure; 
Over 50%; mitral Autopsy normal size P.A. normal 


valve stenosed 





At the second operation each dog showed some degree of poststenotic 
dilatation of the pulmonary artery. When the heart was opened, the size 
of the stenotic area was found to range from 2 to 11 mm. in diameter. When 
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the band was removed, 5 dogs showed an immediate restoration in the size 
of the lumen of the pulmonary artery to approximately the diameter of the 
pulmonary annulus (15 to 20 mm.). In 3, spontaneous restoration of diameter 
was to less than 10 mm. and gentle dilatation was necessary to establish a 


METRICIICM 2 





Fig. 3. 
Note absence of stenosis 


i. 


ig. 2.—Arrow points to intimal elevation at banding site. 
(Dog 1007). 

Fig. 3.—Arrow points to elevation of intima at handing site (Dog 1087). 
normal-sized lumen. The ease with which the band could be removed was 
quite remarkable. In every case it was simply a matter of isolating it from 
surrounding adhesions and scar tissue at the site of the knot. Then as soon 
as the band was cut, the tape could be slipped out. Of the 8 animals subjected 
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to the eardiotomy and unbanding procedure with extracorporeal circulation, 
5 survived. Three dogs died, one from hemothorax the day after operation, one 
from blood loss and hemothorax the day after surgery, and one on the operating 
table shortly after stopping the pump-oxygenator. This last animal wis 
operated upon by error; it had been used as a subject of a trial run of a 
different pump-oxygenator technique. It was during this run of over one 
hour that the band was found and removed through the right side of the chest. 
Death in all 3 of these animals was unrelated to the actual band removal. The 
5 surviving animals had uncomplicated postoperative courses and were sacrificed 
in 2 to 3 months. At autopsy it was often difficult to find the site of previous 
constriction. Inspection of the interior of the pulmonary artery revealed a 
small elevation of the intima denoting the previous site of the band (Figs. 2 
and 3). 
DISCUSSION 

Holman and Beck* in 1926 produced large interventricular septal defects 
in dogs and found that if they produced pulmonary stenosis the animal would 
survive. They, too, used a band around the pulmonary artery to produce 
the stenosis, but almost invariably their band eut through within a very short 
period of time. However, they as well as Mont Reid® used aluminum bands. 
Of the 11 dogs in our series, only one tape cut through the pulmonary artery. 
This was the animal that died at 5 months and in this ease there was e@ross 
infection involving not only the pulmonary artery and the band around the 
mitral annulus but also the right and left hemithorax. None of the remaining 
animals showed any evidence that the band was about to eut through; as a 
matter of fact, in every other ease the band slipped out without difficulty. The 
difference in results may perhaps be explained on the basis of our using a 
soft, narrow, cotton umbilical tape placed just distal to the pulmonary valve 
rather than an aluminum or other band placed more distally. 


SUMMARY AND CONCLUSIONS 

1. Pulmonary artery stenosis was produced in dogs by banding the vessel 
with umbilical tape just distal to the valve. 

2. The tape bands were removed with ease after a number of months with 
almost complete restoration in size of the pulmonary artery. 

3. The elinieal application for this procedure is discussed. 

4. From the results of these experiments it can be coneluded that the pro- 
duction of pulmonary stenosis with an umbilical tape band is a safe, simple, 
and reversible procedure in dogs. 
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MONOPOLAR VENTRICULAR STIMULATION FOR THE CONTROL 
OF ACUTE SURGICALLY PRODUCED HEART BLOCK 


STANLEY K. BrockMAN, M.D., Roscor C. Wess, JR., M.D., AND 
HEnryY T. BAHNSON, M.D., BALTIMORE, Mb. 


(From the Department of Surgery, The Johns Hopkins Hospital and Medical School) 


OMPLETE heart block may occur as the result of inadvertent injury to 

important conductive elements during repair of congenital cardiac defects, 
especially those of the interventricular septum. The difficulty in management 
and high mortality rate associated with this condition have been noted many 
times in the literature.” *°> The need for a therapeutic approach in addition 
to drugs has become evident because of the failure of the latter to provide an 
effective control. 

As an aid in the treatment of heart block acquired from chronic heart 
disease, Zoll and his co-workers! have described the effectiveness of an exter- 
nally applied artificial pacemaker in tiding patients over periods which would 
otherwise have been fatal. This system, primarily designed to obviate a tho- 
‘acotomy, has untoward effects which would be undesirable during the post- 
operative period. These include chest pain, muscle twitching, removal of sterile 
dressings for proper electrode placement, and ulcers beneath the electrodes. 

Weirich and associates’? reported experimental and clinical use of direct 
ventricular pacemaking in surgical heart block and demonstrated a significant 
reduction in mortality with this technique. The following studies also demon- 
strate the effectiveness of this method and support its use clinically. 


METHODS 


Eleven healthy mongrel dogs weighing 8 to 12 Kg. were used. After pre- 
medication with morphine and atropine the dogs were anesthetized with ether. 
Intubation was then carried out and an ether-air mixture was administered by 
means of a mechanical respirator. Thoracotomy was performed through the 
fifth right intercostal space. Complete heart block was created by section of 
the bundle of His through a right atriotomy during temporary caval oceclu- 
sion.’ The myocardial electrode consisted of No. 28 stainless steel wire insu- 
lated with a thin layer of Teflon.* About 3 mm. of the end of the wire was 
denuded to insure good contact, implanted into the right or left ventricular 
wall, and held in place with a single suture (Fig. 1). The wire was led out 
through a needle wound and the chest was closed. When the dogs were fully 
awake they were comfortably restrained in a specially constructed metal frame 
and long-term cardiac pacemaking was begun. The artificial pacemaker 

Aided by Grant H-1326 from the National Heart Institute, U.S. Public Health Service. 
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consisted of a stimulator which produced monophasic, square wave electric im- 
pulses with a duration of three milliseconds. Two controls allowed variations 
in frequency up to 200 stimuli per minute and amplitudes up to 150 volts. 
Since a constant current stimulus was desired a resistance (47 K.) which was 
large in comparison with that of the dog (480 to 850 ohms) was placed in 
series with the positive electrode. This modification allowed a range of ap- 
proximately 0 to 8 milliamperes. The negative pole of the stimulator was 
attached to the myocardial electrode (cathode) and the positive pole to a No. 
292 hypodermic needle (anode) piercing the skin at any convenient site. 





Fig. 1.—Artist’s view of the technique used coe oe control of acute surgically produced heart 
lemoral artery pressures were obtained daily through an indwelling catheter 
and registered through a Statham strain gauge along with the electrocardio- 
gram (lead IT) on a Sanborn recorder. The current and voltage thresholds 
(during diastole) necessary for complete control of the cardiae cycle were 
obtained daily by means of an oscilloscope. Pacemaking was carried out at 
one milliampere above threshold to insure a safe margin. At the end of the 
period of stimulation, 5 of the 11 dogs were sacrificed. The myocardial elee- 
trode was pulled out of the remaining 6 dogs and these were allowed a further 
survival of 2 weeks. Histologic sections were taken at the site of implantation 
in all animals. A similar method and pacemaker has been used on 4 patients 
who developed complete heart block during intracardiae surgery. 


RESULTS 


Repetitive ventricular stimulation was carried out for periods of 2 to 10 
days in 11 dogs in which complete heart block had been established previously. 
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The idioventricular rates ranged from 7 to 74 per minute and pacemaking was 
carried out at rates of 102 to 120 per minute (Table 1). The thresholds (dur. 







ing diastole) ranged from 1.3 to 2.8 milliamperes and 0.9 to 1.7 volts. These 
eS 





values remained essentially the same throughout the period of stimulation. 





The electrical resistanee of this circuit, as caleulated from Ohm’s law, ranged 
from 480 to 850 ohms. Changing the position of the positive electrode on the 
skin had no effeet upon threshold values. When pacemaking was begun at a 














Fig. 2.—Dog. 1. Electrocardiographic (lead II) and blood pressure tracings taken at (A) the 
onset of stimulation and (B) cessation of stimulation after 10 days. 
rate faster than the idioventricular one, the ventricular cycle was readily 
brought under control, and there were no spontaneous ventricular discharges. 
The driven electrocardiogram appeared as uniform QRS complexes preceded 
| 
by a stimulus artifact, and the P waves continued at their previous rate. Dur- 





ing pacemaking the systolic pressure remained essentially as before with the 
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diastolic pressure becoming elevated. When stimulation was finally stopped, 
as well as during brief daily recordings without stimulation, the heart rate, 
arterial pressure, and electrocardiographie configuration promptly returned to 
original values (Fig. 2). There were a few instances, however, in which up to 
14 seconds were required before the ventricles regained their original rates. 
In one dog the production of heart block resulted in an idioventricular rate of 
7 per minute and pacemaking was begun immediately. As shown by the long 


Fig. 3.—Dog 3. Electrocardiographic (lead II) tracings taken at (A) the onset of 
stimulation and (B) on the seventh day of stimulation. Note the persistence of a complete 
heart block, (C) reversion to a sinus rhythm with cessation of stimulation after 8 days. This 


reversion was permanent. 


TABLE I, THE DURATION, RATE, AND THRESHOLD OF STIMULATION 











IDIOVENTRICULAR | STIMULATION | DURATION OF CURRENT | VOLTAGE 





DOG RATE RATE | STIMULATION THRESHOLD THRESHOLD 
NUMBER (BEATS/MIN.) | (BEATS/MIN.) | (DAYS ) (MA.) (VOLTS ) 
1 60 114 10 0.90 
2 54 119 6 0.98 
3 46 11] 8 1.10 
4 53 120 9 1.138 
5 51 117 ‘4 1.70 
6 60 120 5 1.04 
7 7 102 2 1.60 
8 36 120 9) 0.94 
9 74 117 . 1.35 
] 
] 
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10 60 120 50 
11 60 120 13 
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asystole in Fig. 3, this animal would have been unable to survive without th 
pacemaker. Unfortunately, accidental exsanguination occurred due to 

poorly fixed indwelling arterial catheter after 48 hours of pacemaking. One 
of the 11 dogs reverted to a sinus rhythm on the eighth day of stimulation 
(ig. 4). 




















Fig. 4.—Dog 7. Electrocardiographic (lead II1) and blood pressure tracings taken (A) 
after the surgical production of heart block. Note the extreme bradycardia and low amplitude 
of the QRS complex, (B) cessation of stimulation after 48 hours. Note the failure of a 
spontaneous idioventricular beat. 












There were no untoward effects noted as the result of removal of the myo- 
cardial electrode in the 6 dogs allowed a further survival period. Ilistologic 
examination at the site of wire implantation revealed minimal tissue damage. 
Neither the experimental animals nor the patients reported below appeared to 
experience any discomfort as a result of the procedure. 











CASE REPORTS 









CasE I.—D. K. (H.L.H. No. B-31688), an 11-month-old girl weighing 4 Kg., was ad- 
mitted to The Johns Hopkins Hospital on Nov. 8, 1956, for evaluation of a congenital cardiac 
defect. Cardiac catheterization confirmed the presence of a patent ductus and gave clear-cut 
evidence of an interventricular septal defect. Pressure in the pulmonary artery was 
73/36 mm. Hg. There was a small left-to-right shunt at the defect and also at the level 
of the ductus. Just prior to operation bradycardia was noted. At operation the ductus 
was doubly ligated. During cardiopulmonary bypass with a Gaertner-Kay heart-lung ma- 
chine,+ a high interventricular septal defect was repaired by direct suture through a right 
ventriculotomy. Twelve milliliters of a 2 per cent potassium citrate solution was used 
to produce cardiac asystole, and, when coronary flow was reopened, the heart’s action re- 
turned slowly showing a complete heart block with severe bradycardia. Accordingly, 4 
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Teflon-coated wire was implanted on the right ventricle and was brought out through a 
needle inserted in the epigastrium, and pacemaking was begun before the chest was closed. 
The threshold to stimulation was 1.6 milliamperes. Adequate blood pressures were main- 
tained during stimulation. In the first few hours after surgery the patient was unable to 
take over during several attempts to stop pacemaking. The patient was alert and did 
well for the first 10 postoperative hours. However, after this, there was a rapid deteriora- 
tion and the patient expired despite the concomitant use of drugs and final open manual 
systole. 


CasE 2.—P. K. D. (J.H.H. No. 763159), a 2-year-old girl weighing 10.5 Kg., was ad- 
mitted to The Johns Hopkins Hospital on Feb. 10, 1957, for treatment of a congenital cardiac 
defect. Cardiae catheterization confirmed the diagnosis of an interventricular septal defect 
and revealed a pulmonary artery pressure of 93/38 mm. Hg. The severe pulmonary hyper- 
tension was felt to make surgery urgently indicated. At operation the heart was arrested 
with 7 ¢.c. of a 2 per cent potassium citrate solution during cardiopulmonary bypass. Com- 
plete closure of an interventricular defect of the membranous septum was performed through 
a right ventriculotomy. With return of the heart’s activity a complete heart block was 
evident and a wire was implanted for stimulation. The heart block was treated adequately with 
Isuprel for 10 hours following surgery when sudden cardiac arrest occurred. The pacemaker 
was turned on, bringing the cardiac cyele into immediate control, and the patient remained 
alert and conscious. About 15 minutes later the pacemaker was discontinued and the pa- 
tient was able to maintain what was thought at the time to be an adequate idioventricular 
rate until 24 hours after surgery when a second sudden cardiac arrest occurred. The pace- 
maker again brought the cardiae cycle under immediate control. After 20 hours of pace- 
making, a gradual deterioration occurred despite the concomitant use of drugs and the pa- 
tient expired, becoming terminally unresponsive to stimulation. 


CASE 3.—L. G., an 8-year-old boy was treated during a visit to the Royal Prince Alfred 
Hospital, Sydney, Australia. He was moderately incapacitated with a ventricular septal de- 
feet which was repaired during cardiopulmonary bypass and elective asystole with potassium 
citrate. Complete heart block was evident when the heartbeat was restored and the ventricu- 
lar rate was about 60 per minute. A wire electrode was implanted and stimulation was begun 
on the operating table at a rate of 90, with a resulting increase in blood pressure. During 
the day, increasing the rate of stimulation to 110 to 120 per minute was associated with a 
rise in directly measured arterial pressure, and stimulation was continued at this rate for the 
next 5 days. On several occasions during this period, stimulation was stopped for brief 
periods to determine the idioventricular rate and on one occasion when the patient unknow- 
ingly disconnected the indifferent electrode on the leg. On each occasion the ventricular 
rate fell to around 50 and he beeame unconscious, once having a brief convulsion. 

On the fifth postoperative day a supraventricular tachycardia appeared which the ven- 
tricles followed at a rate around 150. Over the next 3 days this rhythm alternated with 
a complete block and sinus rhythm. A week after operation sinus rhythm persisted and 


the electrode was removed several days later. 


Case 4.—P. W. (J.H.H. No. 687454), a 7-year-old girl, was admitted to the Johns Hop- 
kins Hospital on Nov. 11, 1957, for repair of a ventricular septal defect. This was done 


during cardiopulmonary bypass and 10 minutes of elective asystole. Cardiac contractions 


returned with a complete atrioventricular dissociation and a ventricular rate of 70 to 80. <A 
wire electrode was implanted in the right ventricle. Although the ventricular rate was not 
strikingly slow, the systolic blood pressure increased from 70 to 90 when the ventricles were 
driven at a rate of 105 per minute. Pacemaking was continued for 6 days. At intervals 
during this time the strength and duration of the stimulus had to be increased. This may 
have been due to poor electrical connections. On the sixth day there was no change in 
blood pressure when the pacemaker was stopped and it was permanently discontinued. 
The wire was pulled out one week later. While in the hospital, ventricular rates ranged 
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from 42 at night to 60 per minute during the day without drugs and with no evidence ot 
detriment, The patient was continuing to improve when heard from at 3 months but died 
suddenly 5 months after operation, presumably from asystole. 


DISCUSSION 


Important structures of the cardiae conduction system are known to be 
intimately related to interventricular septal defects. Reemtsma and Copen 
haver® have indicated that the atrioventricular bundle courses along the pos- 
teroinferior margin of the ventricular defect in a subendoeardial position. 
During repair of these defects, damage to important conductive elements would 
seem unavoidable in some instances. The most plausible explanation for heart 
block produced in this manner is direct injury. Other factors such as hypo- 
thermia, hyperkalemia, anesthesia, overdigitalization, or anoxia might be in- 
criminated in the initial production of heart block, the block thus being con- 
tinued in the poorly functioning slow heart. The importance of these and 
other nonanatomie factors is demonstrated clinically in experience at this hos- 
pital in which emphasis on cessation of digitalis 2 to 3 days before operation, 
light anesthesia, maintenance of body temperature, and continued care in the 
placing of sutures in the eritical posterior rim of defects of the membranous 
septum has been associated with a decrease in incidence of block from 9 in 
the first 23 (40 per cent) patients with ventricular septal defects to 2 in the 
last 29 (7 per cent). 

The surgical production of an acute complete heart block may severely 
diminish the cardiac output and mean arterial pressure. The effectiveness of 
repetitive ventricular stimulation after the surgical induction of acute heart 
block has been shown by Starzl and his co-workers,* ° who demonstrated that 
stimulation of the ventricles at preblock rates restores the cardiae output and 
systemic pressure to preblock levels and is independent of the site on the ven- 
tricle at which stimulation is given. 

When a block is inadvertently produced during repair of a cardiac defeet, 
cardiac function is most severely stressed during the first 48 to 72 hours. This 
indicates that pacemaking, with the addition of drugs as needed, should be 
started early in the critical postoperative period and certainly before any 
obvious signs of failure or impending breakdown of the idioventricular pace- 
maker are seen. Once maintained through this period, cardiae function grad- 
ually improves to allow survival despite a permanent heart block. This con- 
dition is seemingly less dangerous in young patients than in the elderly but 
remains a hazard as shown by Case 4. In 2 patients treated here before stimu- 
lation was in use, the block spontaneously disappeared a few days after opera- 
tion in one and several months later in the other. Such reversion to sinus 
rhythm was seen in one of the experimental animals. This phenomenon is most 
readily explained in terms of resolution of edema and inflammation and im- 
provement of cardiae function. 

The position of either electrode is not critical and a convenient site on 
the right ventricle and on the skin was selected. The polarity, however, is 
critical since the threshold during diastole is lower with eathodal rather than 
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anodal monopolar stimulation.t. The duration of the stimulus is important 
since inspection of strength-duration curves for the ventricle reveals that 
shoeks less than 3 milliseconds require a much higher strength of current.’ 
The intensity of heat produced by stimuli of short duration might lead to 
tissue damage. The fact that, in the dog, threshold levels remained constant 
daily was taken as evidence that no tissue damage occurred as a result of the 
strength of electric current used. This was confirmed by microscopic study 
of the site of implantation of the cardiae electrode. Changes in threshold were 
not as carefully measured in Case 4 and it was believed variations were influ- 
enced by surface electrode contacts. 

Weirich and his co-workers'® have reported the experimental and elinical 
use of direct ventricular pacemaking in controlling heart block due to intra- 
cardiac surgery. It is encouraging that the mortality rate was remarkably 
reduced by the successful use of this technique in 18 patients. 

There are undoubtedly some patients with surgical atrioventricular block 
in whom pacemaking cannot prevent deterioration of cardiae function, sinee 
heart block is an important sign of cardiae disease. Such was believed to be 
the situation in Case 1. Similarly, pacemaking must be started before irre- 
versible changes have occurred. It is thus important in most instances to 
begin pacemaking in the operating room. The level of arterial pressure has 
been a helpful criterion of the optimal rate. We believe Case 2 would probably 
have survived if early continuous stimulation had been used. 


SUMMARY 


The effectiveness of ventricular stimulation in the treatment of surgical 
heart block was demonstrated experimentally in 11 dogs. A wire electrode 
was implanted in the ventricle after the surgical division of the conducting 
tissue. By means of repetitive electrical discharges through this electrode, 
these animals were pacemade continuously for periods up to 10 days at fre- 
quencies well above the blocked rates. At the end of this period the electrode 
was removed without untoward effects. The amount of current necessary was 
1.3 to 2.8 milliamperes at 0.9 to 1.7 volts. 

Use of this technique in 4 patients has been described and the beginning 
of stimulation during or immediately after operation emphasized. 


We are grateful for the technical assistance of Julius Mayo. 
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SECOND SHUNTING OPERATIONS FOR PULMONARY STENOSIS 
WITH CYANOSIS FOLLOWING FAILURE OF ORIGINAL 
SYSTEMIC-PULMONARY ANASTOMOSES 
J. ALEX HALLER, Jr., M.D., BALTIMORE, Mp. 


(From the Department of Surgery, The Johns Hopkins University and Hospital) 


N THE 13 years’ experience with systemic-pulmonary shunts for pulmonary 

stenosis at The Johns Hopkins Hospital, a number of patients have required 
a second operation to further augment pulmonary blood flow. <A study of the 
conditions which necessitated reoperation in these cases, analysis of the surgical 
techniques employed, and evaluation of the results achieved following the second 
anastomosis constitute the purpose of this paper. 

Between November, 1944, and November, 1957, 1,500 patients with pul- 
monary stenosis and cyanosis were treated by creation of a systemic-pulmonary 
anastomosis. A detailed follow-up of the first 1,000 cases was reported by 
Taussig in 1953.2 A large majority of those who survived the hospital period 
were immediately benefited; in many cases the favorable results have been main- 
tained. In the group as a whole, however, 109 patients have been reoperated 
upon beeause the initial procedure became inadequate. 

To facilitate analysis of the reoperated cases and the original group, the 
patients have been divided into 4 age groups: less than 2 years, 2 to 5 years, 
5 to 12 years, and over 12 years. This is an arbitrary grouping, but it takes 
cognizance of the fact that the small infant and the teenager constitute different 
technical problems in arterial anastomosis. This division also separates the 
clinically ideal age group for the subelavian-pulmonary anastomosis, 5 to 12 
years, and the 2 to 5 year age group in which the best shunting procedure has not 
heen established. In the latter group the recommendations for type of operation 
remain highly subjective and warmly debated. As shown in Table I there were 
34 patients (31 per cent) in Group 1, 44 patients (40 per cent) in Group 2, 18 
patients (16 per cent) in Group 3, and 13 patients (12 per cent) in Group 4. 

There were 3 different clinical courses which ultimately resulted in a need 
for reoperation. Some patients had no continuous murmur from the early post- 
operative period, indicating immediate thrombosis of the anastomosis. These 
patients were usually unchanged by operation and often needed early second 
procedures. Other patients left the hospital with an open anastomosis and 
were definitely benefited by operation, but in the ensuing months or years the 
continuous murmur disappeared and was associated with the return of cyanosis 


_ This work was aided by a grant (H-226) from the National Heart Institute, the National 
Institutes of Health, United States Public Health Service, Bethesda, Md. 
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group continued to have anastomotic murmurs, but because of a relative j)- 
erease in body size from normal growth their shunts became inadequate ajc 
polycythemia and dyspnea on exertion slowly returned. The last patients are 
considered to have outgrown their formerly adequate shunts. These 3 



































clinical courses were found in all age groups, but specific differences are noted 
in the group analyses. 
TABLE I 
— eo” a i | REASON FOR SECOND 
INITIAL SECOND | OPERATION t 
| | OPERATION | —_ OPERATION —_s| THROMBOSED| GROWTH | MORTALITY 
| AGE NUM- | | NUM- | | ANASTO- | OF (PER 
Group | (YEARS) BER |PERCENT| BER | PER CENT MOSIS PATIENT CENT 
1 0-2 266 18 34* 31 19 15 20 
2 2-5 514 34 44 40 7 37 D 
3 5-12 478 32 18 16 5 13 6 
4 12 242 16 13 12 6 4 () 
~ Total 1,500 109 37 72 9 
*Four had 3 shunting procedures. 
*Potts anastomosis in 52 per cent. 
I 
TABLE IT 
os : TYPE OF FIRST | INTERVAL BETWEEN | TYPE OF SECOND 
OPERATION OPERATIONS OPERATION 
-END-TO- | -END-TO- | | END-TO- | END-TO- 
SIDE | END | SIDE END 
SUB- | SUB- | | SUB- SUB- 
CLAVIAN- | CLAVIAN- | RANGE | AVERAGE | CLAVIAN- | CLAVIAN- 
PUL- | PUL- | IN | IN PUL- PUL 
MONARY | MONARY YEARS YEARS MONARY MONARY POTTS 
Group 1 (0 to 2 
years ) 
Thrombosis 14 5) i days- 3 15 3 16 
9 years 
Outgrown 14 ] 4-10 6 
Group 2 (2 to 5 
years ) 
Thrombosis 6 I 1 month- 4 1] { 28% 
8 years 
Outgrown 37 0 2-11 6 
Group 3 (5 to 12 
years ) 
Thrombosis 4 l 2-92 5 6 I 1] 
Outgrown 13 0 9-12 8 
Group 4 (over 12 
years ) 
Thrombosis 5 ] 2 months- 3 5 6 9 
9 years 
Outgrown 5 i 2-8% 5 
Too large Potts I 
Summary 37 14 D7 t 
Thrombosis 29 8 
Outgrown 69 2 
98 10 
Too large Potts l 
*One second operation in Group 2 was an infundibular resection. 
*Nine required homografts between aorta and pulmonary artery—all in patients with 


right aortic arches. 
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In the infant age group there were 34 patients of whom 19 (56 per cent) 
were reoperated upon because of thrombosis of the anastomosis (Table 1). Sixty 
per cent of these thromboses occurred immediately or during the hospital stay 
while the others were late thromboses. When the indication for second operation 
was thrombosis, the average interval was 3 years with a range of 7 days to 9 
years. This wide range reflects the fact that the immediate thromboses were 
often reoperated upon while in the hospital, but the late ones were observed 
much longer. One-third of the patients with thrombosis had had end-to-end 
anastomoses (Table II). Since this anastomosis is not used electively, but only 
if the vessels are too small or too short for an end-to-side anastomosis, the high 
incidence of the end-to-end type (nearly one-fifth) indicates the frequency of 
major technical problems in the infant age group. This unfavorable situation 
is reflected in the high thrombosis rate. 

The 15 patients in the infant age group who outgrew their shunts had an 
average interval between operations of 6 vears with a range of 4+ to 10 years 
(Table IL). This longer interval underlines the definite improvement achieved 
even though further augmentation of pulmonary flow became necessary for the 
increased body growth. 

The second operations employed in this infant age group were equally 
divided between the Potts type and a subelavian-pulmonary anastomosis on the 
opposite side. The operative mortality was 20 per cent. Four patients in this 
group required 3 shunting procedures; 3 died during or shortly after the third 
operation. The fourth patient had an end-to-side anastomosis at 13 months 
which thrombosed in the hospital, then an end-to-side anastomosis on the other 
side at 14 months which also thrombosed in the hospital, and finally a Potts 
anastomosis at 23 months which has remained open with satisfactory clinical 
improvement maintained for 514 years. 

In the 2 to 5 year age group there were 44 patients but only 7 (16 per cent) 
required reoperation because of thrombosis. Six of the 7 developed thrombosis 
during the first postoperative week. The average interval between operations 
when thrombosis occurred was 4 years. It is prognostically significant that 
only one of 38 patients who were discharged with continuous murmurs had the 
murmur disappear later. If thrombosis did not oeceur immediately, it was very 
unlikely in this age group. The interval between operations for those who out- 
grew their shunts was 6 years, somewhat longer than for those with thrombosis. 

At the initial operation all the patients in this group had _ subelavian- 
pulmonary end-to-side anastomoses with a single exeception—one patient had an 
end-to-end anastomosis which thrombosed in the hospital. Three-fifths of the 
second operations were of the Potts type, in several eases employing arterial 
grafts. The operative mortality was 5 per cent. A Potts anastomosis was used 
predominantly because the first operation was usually on the right side, and 
with the second operation on the left or arch side the subclavian vessel in most 
cases did not make a favorable angle from the aorta for a good pulmonary 
anastomosis. 

There were 18 patients in Age Group 3, ages 5 to 12 years. Five (28 per 
cent) were reoperated upon because of thrombosis; 3 of these were late throm- 
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boses and 2 occurred during the hospital stay. The average interval betwee) 
operations was 5 years in the ease of thrombosis and 8 years when the shunt 
was outgrown. The interval between operations for thrombosis is longer than 
in the former groups and reflects the higher incidence of late thrombosis. None 
of these patients with late thrombosis had other illnesses at the time their mur- 
murs disappeared. Subacute bacterial endocarditis cannot be implicated; thie 
etiology is obscure. Seventeen of the 18 patients in Age Group 3 had _ sub- 
elavian-pulmonary end-to-side anastomoses originally; one had an end-to-end 
shunt which thrombosed. Eleven or two-thirds of the second operations were 
of the Potts type. Ten of these 11 patients had original shunts on the side 
opposite the aortic arch. Because of a right arch 4+ required arterial grafts for 
the aortic-pulmonary shunt on that side. The operative mortality was 6 per cent. 

Thirteen patients requiring reoperation were over 12 years of age at the 
time of this first operation and constitute Age Group 4. Six had thrombosis 
of the anastomosis; 3 occurred in the hospital and 3 were late thromboses. The 
average time interval between operations was 3 vears. Six patients had patent 
anastomoses when the second procedure was performed. The average time 
interval between operations in these 6 patients was 5 years. These patients 
apparently required a larger shunt than a single subelavian vessel could carry 
or else there was progressive narrowing of the primary anastomosis. There is 
no evidence that an anastomosis will decrease in size 5 to 6 years after operation, 
so the best explanation is that these patients required more flow than the single 
shunt could provide. One patient was reoperated upon to close a primary 
Potts anastomosis which was too large and associated with intractable failure. 
It is the only case in the whole reoperated series where the indication for opera- 
tion was too much flow rather than too little.2 Ten of the original operations 
were end-to-side procedures, 5 thrombosed; two were end-to-end anastomoses, 
one thrombosed. Six of the second operations were end-to-end subeclavian-pul- 
monary anastomoses, + end-to-side, 2 Potts, and 1 pulmonary valvulotomy. 
There were no operative or late mortalities. 





TABLE III. CRITERIA USED FOR FOLLOW-UP EVALUATION AFTER SECOND OPERATION 





Unsatisfactory: Persistently high or rising hematocrit. 
Severe limitation of activity. 
Congestive failure or enlarging heart with dyspnea. 
8 6 had signs of too great shunt (Potts 1). 
2 had signs of too small shunt (Potts 2). 


Satisfactory: Relatively stable course. 

Moderate polycythemia but not progressive. 

Minor limitation of activity. 

Moderate cardiac enlargement controlled with digitalis. 
23 10 had signs of too great shunt (Potts 5). 


13 had signs of too small shunt (Potts 3). 


Well: No cardiac symptomatology except on severe exertion. 
No exercise limitation. 
Normal hematocrit. 
Treated as normal children. 

52 39 shunt balanced with stenosis, hematocrit normal and heart size normal 
(Potts 26). 
4 had minor evidence of too large shunt (Potts 3). 
9 had minor evidence of too small shunt (Potts 4). 
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The clinical evaluation of the postoperative courses in this group of re- 
operated patients is necessarily highly subjective. It would be fallacious to 
tabulate graded signs and symptoms and fluoroscopic interpretations when no 
detailed follow-up protocol was used by all examiners and when different physi- 
cians saw the patients on their return visits to the Cardiae Clinic. Nevertheless 
the patients reoperated upon have been placed in 3 categories based upon the 
criteria outlined in Table III. This division represents the present clinical 
status of the 83 patients who have been followed more than 3 months since their 
second operation. Table IV shows the distribution of these patients in the 
various age groups and gives the follow-up time periods since the second 




















operation. 
TABLE IV 
| FOLLOW-UP SINCE | 
GROUP DEAD SECOND OPERATION PRESENT STATUS 
(NUMBER OF | OPER- | | | UNSATIS- SATIS- 
PATIENTS ) | ATION | LATE | RANGE AVERAGE | FACTORY FACTORY WELL 
1 7 1 4 months-9 3 years 2 5 14 
(34) years 
2 2 0 3 months-8 2% years 2 6 27 
(44) years 
3 1 ae 4 months-7 2% years 2 5 7 
(18) years 
4 0 0 3 months-7 2% years 2 7 4 
(13) years 
Total (109) 10 2 8 23 52 
Number not evaluated because follow-up less than 3 months = 12. 
Lost to follow-up = 2. 


*Attempted open heart repair. 


DISCUSSION 


Of particular pertinence is how the age distribution in the entire series of 
1,500 compares with the distribution in the group reoperated upon (Table I). 
Eighteen per cent of the entire series fall into Age Group 1, whereas 32 per 
cent of the patients reoperated upon fall into this group. Fifteen per cent 
of all children less than 2 years old who presented themselves for operation 
required reoperation. The majority of these infants had thrombosis of the 
anastomoses, most of them in the immediate postoperative period. This fact 
further emphasizes the technical difficulties associated with anastomoses _be- 
tween very small vessels and underlines the desirability of waiting for addi- 
tional growth if at all possible. However, in the majority of these patients the 
shunting procedure could not be postponed beeause of the severe stenosis and 
grave cyanosis. To illustrate the critical status of these infants, each was 
given a preoperative ‘‘risk rating’’ based upon severity of spells, degree of 
evanosis, and general condition. Thus each received a good, fair, or poor ‘‘risk 
rating’’ before surgery. In this infant age Group, one-half of the patients 
were considered poor risks; only 3 were good risks. This is to be compared 
with the children in the most favorable Age Group 3 (5 to 12 years) in which 
80 per cent were good risks and none was considered a poor risk. 

In the total series 34 per cent fall into Age Group 2 (2 to 5 years); 40 
per cent of the patients reoperated upon fall into this group. Nine per cent 
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of the patients in this age group required a second anastomosis, but, whereas 
thrombosis was the indication in most of the infants in Age Group 1, 85 per cen 
of these children required reoperation because they had grown too big fo: 
their shunts. At least these children had a period of fairly normal growth, 
fact of considerable satisfaction to the parents as well as to the physician. Thi 
is a more heartening picture than in Age Group 1, but the fact remains tha 
1 in 10 did not have adequate shunts to reach adulthood. The mediecal-surgie: 
team must weigh these odds and if at all possible allow the child to reach the 
most favorable Age Group 3. 

In Age Group 3 (5 to 12 years) there are 32 per cent of the whole series 
and 16 per cent of the patients reoperated upon. Only 4 per cent of the patients 
in this group needed second operation, and 70 per cent of these were because 
the patient’s growth during puberty had made the functioning shunt inadequate. 
These figures document forcefully the clinieal teaching that this group has the 
best prognosis following operation. 

In Age Group 4 (12 years and over) there were 16 per cent of the whole 
series and 12 per cent of the patients reoperated upon. Six per cent of the 
patients in this age group required reoperation. One-half of these had throm- 
bosis of the shunts indicating a somewhat more difficult technical situation in this 
older age group. This fact lends support to the belief that a Potts anastomosis 
is probably a better initial procedure in this group, particularly since there 
was only one patient with a primary Potts anastomosis who required a secondary 
procedure and that was because the anastomosis was too large, not too small. 

It has been repeatedly shown that, in the cyanotic group of patients, those 
with a tetralogy of Fallot can expect the most favorable long-term results from 
the systemic-pulmonary shunting procedures. In the first 1,000 of these 1,500 
patients, 85 per cent were tetralogies and 80 per cent of them had good opera- 
tive results.* A 5-year follow-up on the first 500 patients indicated a 70 per cent 
chance of maintaining this improvement in the tetralogy group but less than a 
50 per cent chance for the other types of pulmonary stenosis with cyanosis.‘ 

These data are not supported by the diagnoses present in this reoperated 
eroup in which one would expect to find a lower percentage of tetralogies as a 
reflection of their better prognosis following a first operation; but, in fact, 
88 per cent of the patients reoperated upon were those with tetralogies. In the 
infant group, however, over one-third of the patients had diagnoses other than 
tetralogy of Fallot; this is perhaps a further explanation for the poorer post- 
operative results in this group. 

Twenty-seven per cent of the patients reoperated upon had right aortic 
arches or about what would be expected in a normal tetralogy series. The 
side of the arch apparently did not influence the success of the first operative 
procedure. 

It is of considerable interest that 9 patients in the group reoperated upon 
had end-to-end anastomoses originally and yet withstood temporary ocelusion 
of the opposite pulmonary artery for the second anastomosis. One of the 
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condemning features of the end-to-end anastomosis has been the theoretic im- 
possibility of reoperation if the shunt should thrombose because occlusion of the 
remaining pulmonary artery would block all output from the right ventricle. 
At least 8 of the 9 patients were thought to have shunt thrombosis, but all tol- 
erated contralateral pulmonary artery occlusion during the second operation. 
These patients are thought to have had such severe pulmonary stenosis that the 
blood supply to the lungs was essentially by collateral systemic arteries and 
practically none from the right ventricle. For this reason bilateral occlusion of 
the main pulmonary arteries was well tolerated. 

Another theoretic objection to the end-to-end anastomosis is the possible 
development of pulmonary hypertension in the isolated lung. Moderate eleva- 
tion in pulmonary artery pressure has been produced experimentally by Dam- 
mann and Muller,’ using an end-to-end systemic-pulmonary anastomosis to a 
single lobe of the lung, but there has been no elinical evidence of pulmonary 
hypertension in the patients in this series with end-to-end shunts who have been 
followed 1 to 8 vears with an average of 314 years. 

The mortality rates for the secondary procedures have been reasonable in 
all but the infant age group, resulting in an over-all mortality rate of 9 per cent 
as shown in Table I. 

The follow-up periods since the second operation as indicated in Table IV 
have a wide range in all 4 age groups but an average period of about 3 years. 
At the end of this period of follow-up 75 of the 83 patients evaluated were 
being treated as normal children or were showing satisfactory courses. This 


represents a good postoperative result in 90 per cent of those who survived the 


second operation. . 

There has been considerable interest in which type of shunting procedure 
should be used in patients who require second operations. There has been no 
established policy in this hospital. Careful comparison of the postoperative 
courses of patients with subeclavian-pulmonary and aortic-pulmonary shunts 
revealed no statistical differences between the results obtained in the two types 
of anastomosis. The type of anastomosis has not influenced the generally good 
result from the second operation. 


SUMMARY 


Of the 1,500 patients with pulmonary stenosis and cyanosis who were oper- 
ated upon between 1944 and 1957 at The Johns Hopkins Hospital, 109 required 
reoperation because their original systemic-pulmonary anastomoses became in- 
adequate. The highest incidence of shunt failure occurred in the infant age 
group (0 to 2 years) in which one in every 7 patients required reoperation. 
The most common cause of a poor result in this group was thrombosis of the 
anastomosis. The best prognosis was in the 5 to 12 year age group in which 
only one patient in 25 required a second operation. The indication for a second 
anastomosis in 70 per cent of these patients was that they had outgrown their 
original shunts which were still patent and functioning well. Fifty-two per 


cent of the second operations employed a Potts-type anastomosis, but analysis 
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of the postoperative data indicates that the type of shunt has not influenced the 
generally good result from the second operation. Ten patients died during 
or shortly after operation, a 9 per cent over-all operative mortality. Eighty 
three patients have been followed more than 3 months (average follow-up 
years) since their second operation; 75 (90 per cent) of these are considere 
to have good postoperative results. 


I wish to thank Dr. Helen B. Taussig for the use of The Cardiac Clinie records and 
follow-up facilities and to express appreciation to Dr. Alfred Blalock for his helpfu 
criticism during the preparation of this paper. 
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SURGICAL PHILOSOPHY 
JoHN J. Morton, M.D., Rocuester, N. Y. 


HAVE never talked on this subject and what I have to say is to an extent 
personal, for which I ask your indulgence. 

What is the motivation for a medical student to choose surgery as a career? 
I have listed some of the reasons which surgeons have told me decided their 
course. 

One reason is the desire to do something for the patient. Surgery is a 
form of therapy which gives a relatively quick answer. Most surgeons tend to 
be doers. Most physicians tend to be speculative, like to try out different 
remedies, and watch for effects. The more complicated the problem the better 
from the medical viewpoint. The surgeon likes to make a direct attack on 
the disease process. 

Some surgeons have been influenced by teachers or doctors known to them 
in their student days (hero worship). An example is William Halsted, Pro- 
fessor of Surgery at Johns Hopkins Medical School who had a tremendous 
influence on surgery. Recognition of his outstanding qualities eame when his 
pupils carried his teaching to the new medical schools of the country. He 
stressed eareful handling of tissues, controlled hemostasis, deliberate gentle 
procedures, avoidance of infection, fine suture material, and methodical aftereare. 
He was a scholar who knew surgery and studied his own eases to find ways to 
improve results. He took his problems to the experimental laboratory and 
worked all his life to solve his surgical difficulties. He profited from his 
mistakes by recognizing what to avoid the next time. His teaching was too 
advaneed for medical students but all practicing surgeons who found time 
attended his elinies. Graduate teaching was his forte. His pupils became 
famous. 

Harvey Cushing, one of Halsted’s pupils, pioneer neurosurgeon and 
founder of a school of neurosurgeons, prided himself upon being, first of all, 
a physician—a ‘‘good doctor.’’ He earried on the Halsted traditions in his 
surgery. He made many contributions to the physiology of the pituitary gland. 
He was an artist of no mean ability, a bibliophile who made a great collection 
ot medical books, and a literary physician who worked hard to perfect his 
writings. His course in experimental surgery was a great inspiration to all 
students and undoubtedly sent many into surgery. 

John Finney, an all-around general surgeon, trained at the Massachusetts 
General Hospital and later in Baltimore. He did not have the Halsted touch, 
was a rapid operator, using heavy suture material, and rather rough in handling 
tissues. He was an excellent diagnostician, a good teacher, and had a very wide 
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experience and a huge practice. The qualities that impressed the students 
were his manliness, fairness, courtesy, and solicitude for people. He was in 
terested in the student’s welfare, gave excellent advice to them, and was lik 
a father confessor to most. Princeton tried to get him as her president and th« 
medical students as well as the townspeople petitioned him to remain in Balti 
more. 

Howard Kelly, gynecologist at Hopkins, one of the most talented, gracefu 
technicians in surgery, made many contributions to his field. He was deep], 
religious and fanatic in his attacks on vice. He was an herpetologist who had 
a large living collection in his home. He pioneered in radium therapy. In 
addition, he wrote splendid biographiec sketches of physicians. 

These four men were the ideals for Hopkins men going into surgery- 
scholar, scientist, humanist, and technician. 

Some are attracted to surgery because they like to use their hands. The 
handicraftsmanship and good coordination necessary to athletes, artists, wood- 
workers, and musicians are also prerequisites for the surgeon. Surgery means 
“‘hand workers’’ (epyov-xetpovpyia). A few follow family tradition. Their 
father, grandfather, uncles and so forth were surgeons. Opportunity opens 
to change the direction of some medical students. Financial opportunity 
draws some to the profession. Nurses in the operating room attract some to 
surgical careers. 

Onee the decision is made to become a surgeon, what kind of training 
should be sought? The ideal type of training is through the Halsted residency 
system. This is a gradual progression under supervision from the more simple 
to the most complicated types of surgery. In order to attain facility in the 
operating room, the student must see and take part in many varied types of 
surgery. Surgery today is much more compartmentalized than formerly. We 
have surgeons who limit their work to neuro-, head and neck, thoracic, heart, 
orthopedic, urologic, plastic, abdominal, pelvic, rectal, peripheral vascular, 
eve, ear, nose, and throat surgery. In fact to reduce surgery to absurdum there 
is a trend to limit it in other ways, such as to the surgery of trauma, the surgery 
of neoplastic disease, the surgery of infants, and the surgery of geriatrics. 
There is no justification for this hair-splitting of surgery. The fundamental 
principles of surgery apply to each and every one of these subdivisions. The 
surgeon must learn to control blood loss, avoid sepsis, readjust fluid and salt 
balanee, restore nitrogen losses, and preserve the physiologic functions as 
completely as possible. He must learn to be a good physician. This will 
enable him to make differential diagnoses, anticipate possible complications 
following surgery, and be cognizant that the patient is a human being with 
physiologic and psychologic reactions. He will be able to consult with his 
medical colleagues to determine whether operation is or is not indicated 
and whether if performed it will do the patient good or harm. The more 
subdivided a subject becomes the less the doctor tends to know about the whole 
individual. The medical student hesitates to question the specialist regarding 
his opinion and fails to make the examination or take part in it to learn how 
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the opinion is derived. This is a lost opportunity. Specialization tends to 
develop “keyhole” vision. Learn to look at the wide horizon and look up as 
well. During his training period the surgeon should learn to interpret x-rays. 
He should follow up the gross pathology with microscopic examination so that 
he may get experience in interpretation of future cases. A year spent in 
pathology and experimental surgery can be combined most profitably in the 
training of the surgeon. It is one of the absurdities of the present surgical 
qualification boards that no credit will be given for this year of pathology. 
Since the time of John Hunter, the surgeon supposedly learns physiology and 
pathology by studying the effects of his work. This was the great contribution 
John Hunter made to surgery. It determines whether a surgeon is an intellectual 
individual or a hacker and slicer only. 

When the student in training learns to take the responsibility for deter- 
mining the operation and takes complete charge of it without supervision, he is 
a finished product and ean safely be turned loose in the community. Progres- 
sion to the residency can come in a considerable variety of ways. The residency 
schools have different ideas of their own although the tendeney to regimentation 
by the surgical boards creates a uniform pattern. 

There are other ways of getting surgical training than through the residency 
system. Some physicians have gradually picked up the more simple surgery 
in their general practice. The state laws allow a graduate in medicine who 
passes the State Board examination to be qualified as a ‘‘ physician and surgeon.’’ 
It is surprising how much of the surgery in this country is done by general 
practitioners, osteopaths, and chiropractors. Coller reported that less than 
50 per cent of the surgery in Michigan was done by qualified surgeons. 

Apprenticeship to a recognized surgeon or to a clinic is another pathway 
to surgery. Such trainees tend to be more dependent, and some never gain 
the confidence to stand on their own feet. 

When a medical student puts years of his life into training to become a 
surgeon he has a right to ask what attributes should be possessed by the surgeon 
who is responsible for his training. 

What attributes should be possessed by the trainer of surgeons? 

He should be born to parents who believed, practiced, and taught him the 
value of the old-fashioned virtues: honesty in dealing with his fellows, Christian 
spirit—do unto others as you would have them do unto you, understanding— 
recognition of other viewpoints, judgment—as near as he ean arrive at by 
weighing evidence, sympathy—ability to understand behavior especially in 
illness, the value of work—taking your share in the world’s problems, the value 
of play—to keep from becoming one-sided and stale, sense of humor—to help 
over the rough spots, self-control—a sign of maturity, and consideration of others. 
He should be a good teacher with ability to present material in simple terms 
from background of experience, knowledge, and wide reading and ability to 
evaluate the wheat from the chaff, hold and arouse interest, stimulate curiosity, 
and make his pupils think for themselves. His personality should be warm. 
“\ character’’ or a showman is not necessary but the cold statistician type is 
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deadly. He should teach by example gentleness, sympathy, and firmness whe 
necessary. He should be understanding, helpful. He should learn from and 
correct his own mistakes and impressions. He should be a student with hi 
pupils. He should be truthful and humble because of his opportunity in 4 
high position, not vain. Every one of his pupils should be given equal oppor- 
tunity to develop regardless of race, color, or social position. He should give 
of himself in time, advice, and help. His door should be kept open to his staff. 
He should live his religion in his daily life. He should put aside prejudice, 
envy, avariciousness, and infantile reactions. He should rise above flattery and 
adulation. He should walk in the path of truth. 

The pupils should be given opportunity and material. They should be 
taught self-expression, not turned out in the same mold but each fitted accord- 
ing to his temperament. They should be given confidence in their own ability 
to do surgery as well as anyone else because of their sound basie training. The 
teacher can often funnel his pupils into their best direction for suecess in life— 
the extrovert into urology, the soft appealing baby type into gynecology, the 
strong football type into orthopedies, and so forth. 

This paragon of perfection does not exist, but it is nice to think that he may. 

What do we mean by surgical philosophy? The surgeon knows or should 
know that when he makes an incision he has damaged the body no matter how 
gentle and careful he has been. The area will never be the same again. No 
normal person wants his body marred by sears or multilated by having parts 
removed. Some psychopathic individuals, on the other hand, get satisfaction 
by having operations performed on themselves. Surgeons must learn to 
estimate the realities in these cases and do their best to avoid putting one more 
sear on the battleground. The justification for surgery is apparent when it 
is the surgery of necessity, such as severe trauma, hemorrhage, perforation, 
obstruction, gangrene, or malignancy. It may not be quite so evident when 
it is the surgery of election, after medical treatment has not been successful 
as in duodenal ulcer, regional enteritis, ulcerative colitis, or in uncomplicated 
diverticulitis, hypertension, quiescent infection, or stone in biliary tract, or 
benign tumor, or for cosmetic purposes. The surgery of prevention or prophy- 
laxis is another category where the justification should be under serutiny. 
Some such operations are tonsillectomy, appendectomy, polypectomy, and re- 
moval of skin or breast lesions. The surgery of palliation must be carefully 
evaluated from the point of view of time, severity of the surgical attack, and 
the promise of relief. In other words, except for the surgery of necessity, the 
surgeon must carefully weigh the advantages against the possible results and 
possible complications. This amounts to the actual estimation of calculated 
risks. Just because a surgeon has been trained to use his techniques in an expert 
manner is no reason why he should make use of them indiscriminately. He 
should not be sealpel-happy. He should think of his patient and question 
whether everything has been tried that might make it possible to avoid sur- 
gery. When he is convinced and his medical confreres agree, then the prospect 
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should be presented fairly to the patient and his relatives. It is not fair to them 
to ask that they make the decision. They are in no position to do this since they 
do not have the background to weigh the evidence. The surgeon must take 
the responsibility himself. The risks are his and the outcome depends upon his 
skill and the reaction of the patient to it. These he must be able to estimate. 
The patient and his family put their trust in the surgeon. They become de- 
pendent upon him and, if he is successful in his treatment, they often continue 
depending upon their surgeon for advice in many things. It is a measure of 
the surgeon’s success to have this family-doctor relationship. He is regarded 
by them as their doctors were in days gone by. If, perchance, the surgeon is not 
successful in his treatment, provided he has been fair to those concerned, they 
will accept the outcome. The surgeon himself at such a time undergoes a 
soul-searching. Has he made any mistakes in his surgery? Will he attempt 
this type of operation again? Can he correct anything that he may have over- 
looked? These are the times when a post-mortem examination is sought by the 
surgeon and welcomed for what it may show. The unexpected pulmonary 
embolus, hemorrhagic pancreatitis, or hemorrhage into the brain may bring 
solace to him. But leakage from an anastomosis, peritonitis, or irreversible 
shock from too extensive a procedure leaves scars on the surgeon. It is espe- 
cially hard for the surgeon when personal friends come to him and place them- 
selves in his hands with confidence that everything will be all right. This is 
one reason why a surgeon should not operate upon his own family; it is harder for 
him to be relaxed at operation and devastating if a fatality occurs. There is 
an impression that surgeons must be hard in order to stand their daily oeeupa- 
tion. But I can assure you that it is not so. Many surgeons are quite sensitive 
but they must become controlled or they cannot continue. I have frequently 
been asked by lay people, ‘‘how ean you sleep after doing the things you have 
to do every day?’’ I can sleep because I am tired and because I come home 
only after I am sure that everything I know has been done to get a good outcome. 

The surgeon must stand on his own in deciding whether operation is 
indicated in a certain situation. He should not be a handmaid to a physician 
who directs him to operate. This means that the surgeon must know a reasonable 
amount of medicine and at least some of the refinements in diagnosis. In 
some fields, such as surgery of the heart, at present, there is a team doing 
specialized tests to determine the suitability of each individual for surgery. 
In this field the surgeon cannot be present when all the tests are being done. 
But his colleagues must educate him and he in turn must keep them informed on 
cardiac surgery as done in other places. The surgery of the heart will for 
some time be a specialty limited to a few surgeons who will devote their time 
to it and do nothing else surgically. 

In most surgical operations, the surgeon must strive to leave the patient 
with the best physiologic function that he can. When such a vestigial organ 
as the appendix is concerned there is no problem. Even the spleen has been 
regarded as practically without function and its loss can easily be compensated. 
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Removal of the gall bladder is followed by dilatation of the biliary duct sys 
tem, thus in some measure taking over the function. Removal of one of paire: 
organs such as the kidney is followed by hypertrophy of the remaining organ 
Much of the stomach ean be removed without upsetting the digestive function bu 
total gastrectomy is often followed by a miserable period of convalescence 
Removal of the pancreas makes much less trouble than would be expected. Larg: 
portions of the small bowel and all of the large bowel can be removed withou 
noticeable effects when occasion demands it. The liver is notorious for ho 
much of it can be removed with the small normal remainder functioning perfect] 
to keep the physiologic balance. The hyperfunctioning thyroid will regenerate 
quickly if too little is removed at operation, and if too much is removed 
myxedema will occur unless thyroid tablets are supplemented for the deficiency. 
Loss of sexual function may follow orchiectomy, ovariectomy, hypophysectomy, 
adrenalectomy, or removal of sympathetic nervous system tissue. Surgery for 
ulceration in the gastrointestinal tract ean be staged and operation done at 
different times if occasion demands it. The surgery for malignancy is in a 
different category. The diagnosis of malignancy must be sure and this in most 
instances ealls for biopsy and pathologie examination of tissues. There are 
very few exceptions to this rule. One is for eartilaginous tumors which ean 
be diagnosed usually by the x-ray picture. Another is for pancreatic malignancy 
which as often as not gives no positive tissue for diagnosis. In these cases the 
surgeon should proceed as if dealing with malignaney unless from his experience 
he can make a diagnosis between chronic pancreatitis and cancer. When once 
the diagnosis of malignaney has been made surgery must be as radical as is 
consistent with getting well around the growth and its extensions. En bloc 
dissection of the foeus with all the intervening tissue and the draining nodal 
area offers the best chance for cure. Less radical attacks may lead to recurrence 
or spread of the malignaney and the surgeon must at times sacrifice function 
hoping to find ways of overcoming the difficulties later. The first operation in 
malignaney should be radical and complete. Subsequent reeurrences make 
succeeding operations less likely to be successful. 

The surgeon should establish good rapport with the patient, his relatives, 
and friends before operation. If the patient’s condition is not eritical, he will 
often be reassured if his surgeon explains how his diagnosis has been made 
and what operation will mean. Some patients like to have their x-rays shown 
to them and their lesion pointed out. When the patient is in serious condition, 
his relatives and friends should have the explanation made to them. When 
there are a large number of brothers and sisters, the doctor can save time and 
trouble by asking them to appoint a spokesman for their group who will convey 
to the others the information the doctor gives. The same should hold for the 
house staff; trouble should be avoided by having a uniform report made instead 
of several different ones. 

After operation, the surgeon should see the family and tell them what he 
found and the outlook. If complications oceur after operation, the surgeon 
should take some of the family into his confidence and explain the situation 
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to them. He should keep them informed on the progress of the patient. He 
should willingly consent to consultation if the family is dissatisfied and he 
will be in a stronger position if he suggests consultation himself. His attitude 
should be one of sympathy for them in their time of worry. The priest and 
the physician have much in common in times of trouble. The Hippocratic 
school was founded in a temple and the treatment was for both soul and body. 

The question often arises as to how much should be told the patient. This 
varies. What should the surgeon tell the patient or his relatives? Sometimes 
it is very important for the patient to know exactly what the surgeon thinks 
regarding his condition. He may be planning a long trip which the surgeon 
should not allow him to take if a dangerous delay will occur. Sometimes he may 
have a bad prognosis, in which case he may want to straighten out his affairs. 
He may wish to modify his will. He may want to arrange the succession in 
his business. He may want to have his ehildren come home if possible. 

If the patient is intelligent, he will want to know what the surgeon has 
done. He should be told in simple terms what the surgery has been. ‘‘We 
took out the diseased tissue.’’ ‘‘We repaired the area so that it will function 
in a normal way.’’ ‘‘We could not remove the diseased area because of danger 
to your life if certain structures were taken away. We made a bypass around 
so that normal funetion will be resumed.’’ ‘‘You had a eancer but to our 
best examination, it had not spread and we think we got it all.’’ ‘‘You had a 
condition about which we do not know any treatment.’’ ‘‘We will try to help 
vou in every way we ean.’’ ‘‘Something new may be discovered and we will 
remember you in such a ease.’’ ‘‘We will see to it that you do not have to 
suffer pain.’’ ‘‘We will have to wait for microscopic sections.”’ 

It is important that the patient be allowed to convalesee without worry 
in the immediate postoperative period. This is a bad enough time in re- 
establishing normal function without having additional mental upset interfering. 
In such instances, I advise the patient to wait until he feels better unless I 
can give him very good news like ‘‘you did not have cancer as we feared,’’ or 
‘“‘everything went very well and you should recover promptly.’’ I have found 
that telling patients about their surgery in the immediate postoperative period 
is frequently not understood or remembered. There is a blackout especially 
when the patient has been critically ill. After the recovery the patient remem- 
bers nothing of the time when his life was hanging in the balanee. The surgeon 
is not so fortunate. I have struggled and worried over medical colleagues 
who told me afterward that they remembered nothing at all of the critical time. 

Should the patient always be told that he has an inoperable condition? 
I do not think so. Some want to know and, if they ask, you must tell them 
sympathetically without bowling them over brutally. In this area the surgeon 
is more than a doctor; he is a minister or a priest as well. It must be like an 
ecclesiastie giving solace to families or to sinners. It is surprising how well 
the average person accepts a calamity. I have been struck by the courage and 
philosophic attitude of the patient who knows that he has little hope left. 
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Some are grateful and try to cheer up their families and friends and even th 
doctor who has had to bring them bad news. Some live to the full in the remaii 
ing time alloted them. 

The patient can be told that many people go around daily with inoperah 
conditions which ‘will take their lives ultimately, such as the sudden injury i) 
traffic, the bad cardiac, the hypertensive, the nephritic, the bad diabetic. Miser 
loves company and we all have plenty of both. 

The surgeon is often in a dilemma because he is asked, ‘‘How long will I 
live?’’ He cannot tell. He can say that the average length of life in this 
certain type of disease for a big group of people is'so much. But some people 
die early and others last much longer than the average. How ean he say what 
each individual will do? In other words, you are dealing with individuals and 
not groups of statistics. This individual may be at either end of the statistic 
group. 

Some patients cannot stand adversity. If told that they have an inoperable 
condition, the remaining time becomes a misery to them. They fold up and 
never have another good minute. The sword of Damocles hangs heavily over 
them. Let them enjoy what time they ean in relative comfort. Tell some re- 
sponsible relative the truth as you see it. Tell him that all the family must 
conspire to make the time pleasant and comfortable to the patient as long as 
they ean. And when it finally becomes necessary to tell him, let the doetor and 
the minister work together. 

Many patients never know and never ask about their chanees. Other 
patients know and never ask. Others know and ask the doctor to keep it from 
their families. The good physician estimates the effect of bad news on the whole 
family and sometimes withholds his information especially when others in the 
family are also ill. 

When you talk to a woman about a lump in her breast, you tell her that 
a biopsy must be done. If the microscope shows a benign lesion, a local removal 
is all that will be necessary. It the lesion is malignant, the whole breast 
must be removed. Every such patient who awakes after a mastectomy knows she 
has malignancy. Many never ask anything about it. Others want to know 
if it has spread. You tell them to the best of your knowledge after careful 
microscopic examination. The convalescence will be long in any ease and many 
recurrences do not come until the second or third year after operation. The 
surgeon should give them assurance that they will be carefully followed and 
that they will not have any trouble for some time in any ease. Thus, they 
ean ‘‘travel hopefully.’’ As Stevenson says, ‘‘It is better to travel hopefully 
than to arrive.’’ 

The surgeon and the physician will encounter inevitably, at some time, 
people who become unreasonable. They are under emotional strain and they 
must release their tensions on somebody. They come to the surgeon and register 
complaints. ‘‘Our father, mother, ete. is not getting good care. Nobody gives 
him or her any attention. We want special nurses around the elock. The food 
is bad. Your treatment is not right.’’ The surgeon must listen patiently. 
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He must not lose his temper although he has worked ‘‘like a dog’’ on this ease. 
He must explain the workings of a big hospital; how care is apportioned as 
best we can; how nurses are scarce, all being married to medical students or 
doctors; how the food is fitted to the stage of recovery or the necessary diet 
of the patient ; and finally if they are dissatisfied with the surgical care perhaps 
they would like to get some other surgeon in consultation. Of course, a surgeon 
from the Mayo Clinic or New York or Boston is a high-priced commodity. 
Perhaps, the family lacks confidence in their surgeon, in which ease he will be 
glad to hand over the results of his investigation and opinion to some other 
surgeon whom he approves. This usually cools them off. 

Surgical fees should be reasonable. The days of gouging the patient for 
‘fall the traffic will bear’’ are gone. Most surgical fees are now set for the 
insured and certainly should not be a hardship for most people. The mink 
coat and Cadillac group should certainly not resent being charged a little 
more than the set insurance fees, although some of them may be ‘‘big fronts’’ 
who are really deeply in debt. Surgery should never be regarded as a 
commodity like Quaker Oats or onions to be purchased over the counter at a 
fixed price. The surgeon is not or should not be in a trade. Surgery is a 
profession. It is not as smart as the legal profession which would not allow 
anyone to set prices for their skill. When the surgeon operates on a public 
figure in the community, it is worth more beeause he is under public surveillance. 
Many people want information regarding the prospect of the patient’s return. 
Perhaps the stock market will break if he suffers a complication. And if by 
ill luek he should die, perhaps because of a pulmonary embolus, the surgeon 
may lose reputation. On the other hand, when the patient recovers because 
of his own natural resistance, the advertising value for his physician is in- 
estimable. 

Professional courtesy is given by the surgeon with no charges to his 
colleagues, nurses, and the clergy. 

The surgeon must try to eliminate his specialty. Some day this may be 
true for infections and for neoplastic disease. I do not think that trauma 
will ever be abolished as long as man has high-speed machines and is eareless 
in their use. 

The millennium will be achieved when the surgeon no longer needs his cup 
of black coffee, spiked with rum, and three iron doughnuts to keep his courage 
up. Perhaps in the future he and his medical colleagues can lounge back and 
sip weak tea and eat ladyfingers after he gives his patients the needle or a 
handful of pills. That will be the day! 








COMPARATIVE STUDIES WITH A NEW PLASTIC SURGICAL MASK 


JosePH C. Kiser, M.D., anv CLaupe R. Hrrceucock, M.D., 
MINNEAPOLIS, MINN. 


HE importance of airborne invaders in the problem of surgical wound 

infections has been underestimated and generally neglected until recently. 
Evidence that some strains of bacteria (particularly Staphylococcus aurcus) 
are resistant to any known form of chemotherapy has stimulated a re-evalua- 
tion of aseptic techniques with special emphasis on airborne contamination. 
Since surgical wound sepsis is initiated in the operating room in most instances, 
it seems reasonable to concentrate considerable effort at this point. It is the 
purpose of this article to introduce a new type of surgical mask which we, at 
Minneapolis General Hospital, believe to reduce significantly the threat of con- 
tamination of surgical wounds from the nose and throat of the operating room 
personnel. 

METHOD AND MATERIALS 


A comfortable, durable mask which would deflect the stream of expired 
air from the operative field was desired. Filtration of the bacteria-laden 
stream of expired air to prevent saturation of the air about the operative field 
with microorganisms was also considered important, for in this way secondary 
fall-out contamination could be minimized. 

Facial impressions were made of several surgeons and operating room 
nurses, from which a common facial mould was developed. <A plastic with 
suitable properties was formed on this mould, after heating, in such a manner 
as to allow free egress of expired air and at the same time deflect the stream of 
air away from the operative field. A filtering device of disposable material was 
then added to catch droplets as air left the side vents of the mask. Sponge 
rubber seals the edges of the mask and the skin of the face across the upper 
and lower margins. The Minneapolis General Hospital Surgical Mask thus 
becomes a closed system (note features of design in Fig. 1). Tests were then 
carried out to determine the efficiency of the mask both with regard to its 
capacity to deflect the stream of expired air and also to its ability to ‘‘filter”’ 
the moisture-laden air. 

Pour plates of nutrient agar were held at a distance of one foot from the 
unmasked mouth and nose of an individual who was actively mouth breathing 
for a period of 5 minutes. At the end of this 5-minute period, the subject gave 
one short cough. This procedure was repeated 5 times and the individual agar 
plates were incubated for 24 hours. After incubation a total colony count was 
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made and results were as tabulated in Table I, A. In the second series (Table 
I, B), the same procedure was repeated after the subject had been wearing a 
conventional, single, multilayered gauze mask for 30 minutes. In the third 
series (Table I, C), the subject had been wearing 2 conventional masks (double 
masking technique) for a 30-minute period. In the fourth series (Table I, D), 
the Minneapolis General Hospital Surgical Mask was substituted for the conven- 
tional mask. It was obviously impossible either to cough or to breathe on a plate 
held directly in front of the face while this mask was worn and the few colonies 





Fig. 1—Minneapolis General Hospital Surgical Mask. Made of durable plastic and fitting 
snugly to the face with discharge of expired air through posteriorly directed side vents. 


TABLE I. COMPARATIVE BACTERIOLOGIC STUDIES 

















BACTERIAL COLONIES PER POUR PLATE” 
| AVERAGE 
TEST 1 | TEST 2 | TEST3 | TEST 4 | TEST 5 | COLONIES 
Over Over Over Over Over 
A. No mask 300 300 300 300 300 300+ 
B. Single conventional 
mask 121 184 153 104 161 145 
C. Double conven- 
tional mask 34 68 41 29 46 43 
D. Plastic mask— 
Minneapolis 
General Hospital 
type 2 0 0 3 2 1.2 
E. Plastic mask—held 
5 minutes at 
each posterior 
side vent 4 7 9 6 3 5.8 





: A, B, C, & D.—Pour plates held 12 inches from face for 5 minutes; normal mouth breath- 
ing plus 1 cough. 

E.—Pour plates held 5 minutes 6 inches from side vents. 

*Read after incubation for 24 hours. 
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growing in this group of pour plates were believed to be due to fall-out contami 
nation of the room air. A fifth series of plates (Table I, Z) was then used to tes 
the efficiency of the filtering device, and pour plates were held 6 inches fro, 
each of the deflecting vents of the mask for a period of 5 minutes (10 minut 

total exposure). 

The data indicate a remarkable protection afforded by the Minneapolis Gen- 
eral Hospital Surgical Mask over standard gauze masks—300 colonies with no 
mask, an average of 145 colonies with a single conventional mask, 43 colonies with 
double conventional masks, and 1.2 colonies with the new plastic mask. 


DISCUSSION 


When the surgeon directs his vision toward an open surgical wound which 
is bathed in serum, he is often aiming a veritable arsenal of disease into the 
operative area; and, when he speaks, he pulls the trigger and literally sprays 
the field with microorganisms. Better control of airborne droplet contamina- 
tion is incumbent upon those involved in operating room management today. 

As early as 1898, Hiibner’ recognized the potential danger of the respira- 
tory tract of the surgeon as a source of secondary wound contamination. He 
later concluded that the gauze mask fitting tightly over the mouth became 
readily saturated and served as a reservoir for bacteria-laden droplets. These 
he demonstrated to be easily sprayed about even in the circumstance of com- 
plete cessation of speaking. Mendes,‘ in 1904, attempted to disinfect the mouth 
before operation, but he found this impossible with ordinary mouth washes. 

In 1933, Hunt,’ in a study of wound infections, concluded that mild infee- 
tions were generally the result of dried and attenuated organisms which float 
in the air, while more serious infections usually could be traced to surgeons and 
other operating room personnel who harbored acute sore throats and con- 
taminated the field by coughing, sneezing, or talking. Riese,’ in 1936, again 
suggested the inadequacy of the conventional surgical masks; he concluded 
from his series of experiments that eleven-twelfths of all pathogenic organ- 
isms in surgical wounds were present as a result of speaking directly into the 
wound during surgery. It is little wonder that he is noted for having de- 
manded absolute silence at the operating table. 

Fischer and Petrick,’ in 1950, subjected conventional multilayered gauze 
masks to a series of bacteriologic tests. They found that all masks diminished 
the spread of droplets but still allowed microorganisms to pass through dur- 
ing normal speaking. They found that whispering failed to modify the situa- 
tion significantly. 

With the recent increase in postoperative wound infections, Howe? (Mas- 
sachusetts Memorial Hospital) and others have pointed directly at the prob- 
lem. They have found positive cultures of staphylococci from the hands or 
nose of 99.2 per cent of operating room personnel and patients. Of these 
staphylococci 78.5 per cent were penicillin resistant. Howe attributes the in- 
crease in wound infections to the tremendously increased exposure of wounds 
to staphylococci. He recommends an increase in vigilance on the part of all 
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personnel in protecting themselves from becoming carriers and extreme care 
in the operating room to prevent passage of organisms from nose and throat 
to wound. 

The Minneapolis General Hospital mask may be a valuable adjunct in this 
crisis of postoperative wound infections. It prevents direct contamination by 
speaking, coughing, or neezing and filters the expired air. It has been found 
to be comfortable during long operative procedures, and in no way hinders the 
vision or the mobility of the surgeon. It permits unhindered conversation 
(safely) at the operating table which is so important in training young sur- 
geons. Fogging of glasses by warm expired air is avoided. It should be 
emphasized that this masking procedure is intended as a refinement of aseptic 
technique and in no way implies relaxation of any of the other principles of 
technique necessary for aseptic surgery. 


SUMMARY 


1. A brief discussion of some of the evidence incriminating the naso- 
pharynx of the surgeon and operating room personnel as a source of secondary 
contamination of surgical wounds has been presented. 

2. A new, durable, plastic surgical mask (the Minneapolis General Hos- 
pital Surgical Mask) is presented as an adjunct to aseptic surgical technique. 
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THE FLIP SIGN IN SCIATIC NERVE TENSION 


ArtHurR A. MicHe.e, M.D., New York Ciry, N. Y. 


(From New York Medical College, Flower-Fifth Avenue Hospitals, New York City, and 
United States Public Health Service Hospital, Staten Island, N. Y.) 


Eien flip sign is a test devised to demonstrate conclusively the presence or ab- 
sence of sciatic nerve root tension. Not the least of its attributes is the fact 
that it does not require full cooperation of the patient, and it is of inestimable 
value in drawing with certainty the fine line of demarcation between the genuine 
and the counterfeit case of sciatic nerve tension. A case in point is the litigant 
with no significant neurologic changes of the lower members who will not 
flex the trunk on the pelvis nor permit elevation of the lower members beyond 
a few degrees, while in the supine position. 

The mechanies of the flip sign are as follows. The patient is instructed 
to sit squarely on the examining table with his legs dangling off its side and 
to hold his back as erect as possible (Fig. 1). The arms hang at the sides of 
the body or may be used by the patient for supplemental fixation against the 
table of the thigh to be tested. The examiner places the open palm of one 
hand against the distal thigh (suprapatellar area) of the affected extremity, 
depressing the thigh against the table, and his other hand under the heel cord 
so that the heel rests in the palm (Fig. 2). The affected limb is then gradually 
extended at the knee. In eases of genuine sciatic tension no resistance or 
complaints are noted until the 45 degree are is reached, but continuance of 
elevation past that point is attended with an acute reversal of the lumbar 
lordosis, and the patient tends to fall backward, frequently needing to brace 
himself against the table with his hands to prevent a complete backward fall 
on the table. 

In eases of genuine sciatic nerve tension, when the flip sign is positive, 
it is noted that the individual is unable to sit erect on the table with both knees 
fully extended. There is either a flexion attitude of the knee of the affected 
extremity or a reversal of the lumbar spine with backward flexion position of 
the trunk to avoid the pain associated with nerve root tension. The simulator, 
with a negative flip sign (Fig. 3), rarely evidences any difficulty in sitting on 
the table in an erect position, with both knees fully extended (Fig. 4). 

The test is both qualitative and quantitative. It is of value particularly 
in those eases of genuine sciatic nerve root tension where there are no significant 
neurologic manifestations, when it invariably is indicative of the presence of 
an L,-L; lesion. Furthermore, because of its dimensions, we have found it to 
be the specific test for concluding diagnosis and also for prognosis in determining 
the course and progress in lower lumbar nerve root compression and tension. It 
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has been our experience that surgery is indicated solely in cases where the are 
of the flip sign has remained stationary or has become progressively increased. 
In eases where there are neurologic findings of the lower members but a. negative 
flip sign (burned-out disc), surgery rarely accomplishes any benefits. 


















SEATED — NORMAL LORDOSIS 
; NING 


Fis. 1. Fig. 2. 


Fig. 1.—Patient sitting erect on the examining table, legs dangling off the table. 
Fig. 2.—Positive flip sign is present when the examiner depresses the distal thigh against 


the table with one hand, with the other gradually elevating the heel with extension of the 
knee, producing a reversal of the lumbar lordosis with backward flexion of the trunk. 

















FLIP SIGN-POSITIVE 
| | NORMAL LORDOSIS — KNEE EXTENDED | 


Fig. 3. Fig. 4. 

Fig. 3.—Patient with negative flip sign, knees extended and spine erect. 

Fig. 4.—Confirmatory test for negative flip sign; spine erect, both knees extended. 

The flip sign test is performed routinely as a confirmatory finding following 
the straight-leg-raising test on the affected extremity. “The are of positive 
elevation in straight-leg raising is the same as the are of elevation in the flip 
test, when reversal of the lumbar lordosis commences. Sciatic nerve root tension 
has been proved in more than 95 per cent of cases that have come to surgery 
over the past 5 years. 

The test may be found to be positive in both lower members in eases of (1) 
bilateral hamstring contractures, (2) acute central type of herniated lumbar 
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intervertebral dise, and (3) acute, advanced lumbosacral derangement. 
the first type, differential diagnosis will indicate the postural spinal flexi: 
and dorsiflexion of the ankle defects consistent with bilateral hamstring « 
tracture. The acute central type of lower lumber herniated intervertebral d 
ean usually be demonstrated clineally without the use of the flip sign, and 1 
acute advanced lumbosacral derangement will manifest itself by other sig 
and tests. 


SUMMARY 


The flip sign is introduced as a reliable and simple method of determining 
the presence and extent or absence of sciatic extratheecal nerve root compression 
or tension. It is of immense value in detection of the simulator. 
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AN APPRAISAL OF THE TREATMENT OF GASTRIC ULCER 


CLAUDE E. WeEtcH, M.D.,* AND JOHN F. Burke, M.D.,** Boston, Mass. 


nae controversies attend the treatment of gastric uleer that are much 
easier to formulate than to resolve. In fact some statements made in the 
literature are so dissimilar that it may seem hopeless to extract any semblance 
of agreement, while data from some institutions, presented by different groups, 
may show wide variation in factual material and conclusions. 

The important differences of opinion involve two related problems, namely, 
the relative efficacy of medical versus surgical therapy of gastrie uleer and 
the frequeney of confusion of gastric cancer with ulcer. They are abetted by 
an elastie definition of cases that are included in the category of gastric ulcers. 
Such lesions ean, by the microscope, be segregated accurately into various 
groups. Most important of all of them—the so-called peptic ulcer of the stom- 
ach, devoid of any evidence of malignaney—is a pathologie entity, and it would 
be fortunate if the discussion could be confined to this particular disease. 

Unfortunately, however, the physician cannot see with the eye of the micro- 
scope and, unless a retrospective study is made, a more liberal interpretation 
of the gastric uleer becomes necessary if the discussion is to be significant for 
the clinician who is concerned with diagnosis and treatment. The most impor- 
tznt lesions that must be considered include these associated diseases: (1) the 
chronie benign gastric uleer, (2) the gastrie uleer that is benign by all clinical 
criteria, while the microscopic examination proves it to be malignant (known 
also as the ‘‘uleer-cancer’’ or malignant uleer), (3) gastric ulceration that occurs 
in an overt cancer, lymphoma, or spindle-cell tumor, and (4) acute superficial 
gastrie ulcerations. 

Accurate segregation of these groups would be desirable. However, it is 
clear that insertion of a given patient into one of these groups must depend 
upon several items of evidence, not all of which necessarily point to the same 
conclusion. In the same fashion, the radiologist must balance evidence; he may 
believe a certain ulcer has a 90 per cent chance of benignaney and another 
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only 60 per cent. Obviously, statistical data derived from conclusions based 
upon opinions essentially are still matters of opinion rather than valid mathe 
matical statements. 

Because of this inability to segregate the 4 groups sharply, many of th 
discussions on the relationship of gastric uleer and cancer have included data 
from all ulcerative lesions of the stomach as a basis for statistical conclusions. 
For example, Holmes and Hampton’ in 1931, following this conception, stated 
that 90 per cent of all prepylorie ulcerations were malignant. Because of im- 
proved diagnostic techniques, it is apparent at present, when all prepylorie ul- 
cerations are considered, that the occurrence of cancer is well below 50 per 
cent. However, when overt cancers are excluded from consideration, a far 
different figure is obtained, for only 5 to 10 per cent of apparently benign prepy- 
lorie uleers now are found to be malignant. 

This point is stressed because it furnishes the most logical explanation for 
the variable conclusions recorded in the literature. By the same token, since 
it is impossible to examine minutely the data from which these conclusions are 
derived, any attempt to resolve those differences in this or any other critical 
survey cannot be entirely successful. It would seem much more appropriate 
to support our opinions by an examination of our own most recent data, sup- 
plemented by certain other applicable material from other clinics. 

The questions that are most appropriate and which should be answered 
insofar as possible are these: 


1. What is the magnitude of the ulcer-cancer problem, and how does it 
influence methods of diagnosis and therapy? 

2. What are the indications for operation for the gastric ulcer that is be- 
lieved to be benign? 

3. What is the proper operation for gastric ulcer? 

4. How is the choice of treatment influenced by follow-up studies? 

While these questions are closely interrelated, insofar as possible they will 
be considered separately. 

For the purpose of this paper, data have been secured on 367 patients seen 
in the Massachusetts General Hospital during the years 1952 through 1957, 
inclusive, in whom the diagnosis of benign gastric uleer was made. Two hundred 
and twenty-one (60.2 per cent) of these patients had an operative procedure 
and the diagnosis was confirmed in 205, while, in 16, gastric cancer was found. 
One hundred and forty-six were not operated upon and 6 of them died. In the 
others who had medical therapy and survived, the ulcer was believed to be 
benign because of the clinical course. Follow-up studies were not extensive 
enough to warrant the statement that they all actually were benign, and two 
were proved later to have cancer of the stomach at autopsy. However, it does 
not seem reasonable to believe that many cancers actually were overlooked in 
this way. 

Before discussing the specific questions outlined above, some items of gen- 
eral information may be summarized briefly. Fifty-seven per cent were men; 
their ages varied from 18 to 86, with a median of 59. Insofar as symptoms 
were concerned, 311 patients complained of pain, 64 of nausea, 152 of vomiting, 
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77 of hematemesis, and 95 of tarry stools. The symptoms were of less than 1 
day’s duration in 22, 1 day to 1 week in 20, 1 week to 1 month in 39, 1 to 6 
months in 61, 6 months to 1 year in 44, 1 to 2 years in 23, 2 to 3 years in 24, 
3 to 5 years in 17, and over 5 years in 99. 

The interpretation of various diagnostic studies may be summarized as 
follows. The radiologist’s opinion was recorded in 299 examinations. The 
uleer was believed to be benign in 243, either benign or malignant in 56, and 
no uleer was seen in 22. The location of the ulcers is shown in Table I. 


TABLE I. LOCATION OF ULCER 














Lesser curve 3 
High 33 
Mid 70 
Antrum 67 
Prepyloric 35 
Pylorie 60 
Fundus 5 
Posterior wall 10 
Greater curvature 3 
Duodenal (gastric ulcer not seen) 10 
In hiatus hernia fi 
No uleer seen 22 
No x-ray in this hospital 45 
Location not noted 5 

366 





In this table, the location of the gastric ulcer as determined by x-ray is shown. Of the 
299 patients who had a gastric ulcer in this hospital 46 also had a duodenal deformity or an 
active duodenal ulcer. 





Gastroscopy was carried out 51 times. The ulcers were visualized and the 
diagnosis was correct in 23 instances, the question of cancer was raised in 6, 
and the examination was unsatisfactory or the uleer not visualized in 22. 

Gastric analysis was done in 160 patients. True histamine achlorhydria as 
recorded by Topfer’s reagent was present in 14. 

Cytologic smears were carried out in 187 patients. They were unsatis- 
factory in 24 and doubtful in 9. One hundred and forty-eight were read as 
negative, and of this group 2 patients had cancer. Six were read as positive, 
and of this group 3 patients were proved to have benign ulcer and 3 cancer on 
pathologie examination of the resected specimens. 

These preoperative studies emphasize the impossibility of the differential 
diagnosis of uleer and cancer, a fact that has been elaborated upon in the past 
by many authors.’2 2* Of all methods available, the radiologic examination is 
by far the most reliable. 


THE ULCER-CANCER PROBLEM 


In 1940, Mallory*® subscribed to the view that gastric cancers originated de 
novo and did not arise from pre-existing benign ulcers. According to his opin- 
ion, any cancer of the stomach may be subject to peptic ulceration, but particu- 
larly when the cancer is of a low grade the carcinoma may be nearly completely 
destroyed by secondary ulceration and then closely mimic a benign uleer. He 
demonstrated the existence of cancer in situ in the stomach that by clinical 
observation has been shown to have a relatively slow rate of growth.” 
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We have subscribed to this point of view, but it must be admitted th: 
many pathologists still believe a small percentage of gastric cancers arise fro’ 
previously benign ulcers. It is apparent that neither thesis is susceptible « 
proof, sinee total excisional biopsy would be necessary at numerous stag 
throughout the life of a given ulcer, for in no other way could eancer be rul 
out completely and total biopsy would, of course, interrupt the experiment. 

The important clinical feature is the determination of the number < 
ulcerated eancers that mimic benign ulcers. It is apparent from the previous 
discussions that this figure ean be only an approximate one, but it does see 
elear that the problem is less important in our institution than it was a decade 
or more ago. 

In 1941 Allen and one of us (C. E. W.)** found that this figure in our hos- 
pital was approximately 14 per cent. In 1947 it was near 10 per cent.*’ In the 
present series, of 367 patients believed to have benign ulcer, only 18 (4.9 per 
cent) were proved to have cancer. When the 221 patients who had gastric resce- 
tions are considered, 16 (7.2 per cent) had eaneer. Only 2 of 146 treated 
medically were known to have developed cancer later. Manifestly this is an in- 
complete follow-up but even if they developed cancer in the same proportion as 
those who had surgery, the figure becomes less impressive than it was in the past. 

The suggestion that all gastrie ulcers should be treated surgically, based 
upon the frequeney of misdiagnosed cancer, was championed originally by 
Lahey" in 1947, although he later became somewhat less rigid in his views. It 
has been supported vigorously since then by many surgeons including Ochsner," 
Ravdin,'* and Strode.*° The original argument in favor of this point of view 
was that differentiation of gastrie cancer from uleer was impossible in x per cent 
of patients, and death from resection of uleer oceurred in y per cent; when 
y became less than x there would be a definite advantage in favor of resection 
for all gastrie ulcers. 

This simple mathematical formula has required modification since cure 
of the cancer cannot be expected in all cases even with early resection. The 
5-year survival figure of gastric cancer diagnosed preoperatively as benign 
uleer, after resection, in our series is now 50 per cent. Furthermore a few of 
the patients with benign disease will be incapacitated after operation wherein 
disability due to postgastrectomy symptoms has been substituted for the symp- 
toms of uleer. 

The mortality of gastric resection for benign ulcer is and probably will 
remain for many years throughout the country at a level far closer to 5 than 
1 per cent, since gastric ulcer is a disease of middle and old age and the average 
age of our population is increasing. Furthermore, many of the ulcers are mani- 
fested by massive hemorrhage which has a high mortality. In our hospital the 
mortality of resection for gastric uleer was 3.0 per cent in the years 1940 
through 1946, and it is 3.6 per cent in this series (Tables II and III). The 
operative mortality in the Mayo Clinie in 1955 was 2.5 per cent. Probably more 
typical of the country as a whole is Watman’s figure of 7 per cent from the 
Ohio State University Hospital. 
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TABLE IT. Mortauity AccoRDING TO TYPE OF THERAPY FOR GASTRIC ULCER 
(Massachusetts General Hospital, 1952-1957) 











= TOTAL NUMBER OF TOTAL NUMBER OF PER CENT 
TYPE OF TREATMENT PATIENTS DEATHS MORTALITY 
Surgical 221 8* 3.6 
Nonoperative 146 6 4.1 
367 14 3.8 





*Five of these deaths occurred in 47 patients operated upon for acute massive hemorrhage. 


TABLE IIT. CAvuUSE OF DEATH AFTER OPERATION 











AGE | INDICATIONS FOR OPERATION | CAUSEOF DEATH | FINAL DIAGNOSIS 
65 Gallstones; ulcer at operation Pulmonary embolus Carcinoma 
64 Hemorrhage while under treatment Pneumonia Carcinoma 
64 Massive hemorrhage Peritonitis Benign ulcer 
49 Massive hemorrhage Pulmonary embolus Benign ulcer 
73 Massive hemorrhage Subdiaphragmatic Benign ulcer 
abscess 
76 Massive hemorrhage Pulmonary edema Benign ulcer 
63 Failure to heal (Hb. 10 Gm.) Pulmonary emboli Benign ulcer 
83 Probable cancer with hemorrhage Thrombosis renal Benign ulcer 
(Hb. 5 Gm.) artery 





Deaths in all instances followed partial distal gastrectomy. 


These figures are cited in detail since by such a method it appears clear 
that the opinion stating that all gastrie uleers should be subjected to surgery 
cannot be predicated solely on the danger of cancer. For example, in our hos- 
pital if 100 patients with supposed benign uleer were subjected to operation, 
between 5 and 10 would be found to have eaneer. At the end of 5 years con- 
sidering an operative mortality of 3 per cent and a 5-year survival rate of 50 
per cent for the uleer-cancer group, 92 to 95 patients would be alive, of whom 
3 or 4 would develop recurrent ulcer or have severe postgastrectomy symptoms. 
On the other hand, if all patients with benign disease could be treated success- 
fully by medical measures and none were operated upon, at the end of 5 years 
all patients with eanecer would be dead, but 90 to 95 would still be alive. 

It follows from this analysis that it is reasonable to treat some patients 
with apparently benign ulcer medically, although, if so, the utmust care must 
be taken to refer those who have cancer for early operation. In this regard it 
is probably unnecessary to point out again the fallibility of all known methods 
of differential diagnosis of uleer and ulcer-cancer. However, at present we 
believe that some eases can be singled out for immediate operation and that 
others may be given a trial of therapy; operation is carried out because of 
failure to heal or recurrence thereafter. By these methods we believe few 
eases will be overlooked. Some surgeons maintain that a short period of ob- 
servation. introduces sufficient hazard to be undesirable; we believe 10 to 14 
days ean be devoted to such treatment without significant danger. 

A report from the Mayo Clinie by Cain and co-workers,” should be empha- 
sized here since it shows that differentiation of the benign and malignant uleer 
by the physician is little more accurate than selection by choice. 

Their series of 414 patients with supposed gastrie uleer was treated medi- 
cally and then followed 5 years later. Seventy-eight of this group had medical 
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therapy because they refused surgery; 12.8 per cent were known finally 
have had cancer. The other 336 had medical therapy because the clinic phys 
cian believed it to be safe and satisfactory, but, at the end of 5 years, 9.8 pe 
cent of these patients were known to have had eancer. <A great deal of doubi, 
therefore, is cast upon the physician’s ability to differentiate the diseases of 
gastric ulcer and cancer any more accurately than the patient can. It does 
seem fair to suggest, however, that an accurate follow-up at short intervals, 
might have directed many of -these patients to the surgeons at an early time 
opportune for cure. 

INDICATIONS FOR OPERATION 


While the inability to differentiate gastrie uleer and cancer thus is a rather 
tenuous indication for surgery in all cases of supposed benign gastric ulcer, 
there are numerous other indications that are even more cogent to support the 
validity of surgical therapy. The chief indication for operation in each patient 
is given in Table IV and will be discussed briefly. 


TABLE IV. INDICATIONS FOR OPERATION FOR GASTRIC ULCER 








PER CENT OF | PER CENT OF 











OPERATION NUMBER OPERATED CASES ALL CASES 
Chronic pain 94 43 25 
Bleeding 

Massive 47 21 13 

Chronie 16 7 4 
Possible cancer 32 14 9 
Obstruction 13 6 4 
Perforation 5 2 ] 
Erroneous diagnosis 2 1 1 
Not recorded 12 6 3 
No operation 146 40 
Total 367 





1. Chronic pain, flatulence, heartburn, nausea, or vomiting relieved par- 
tially or intermittently by medical therapy led to nearly half of the operations. 
One hundred and twelve patients had evidence of gross or occult bleeding at 
some time of their hospital course. When all patients with gastric ulcer are 
considered, about one-quarter of them prove intractable because of persistence 
of these symptoms. 

2. Hemorrhage is a very important reason for operation. The tendency 
for bleeding from gastric ulcer to be massive when it once begins and the high 
mortality attendant upon such bleeding have been stressed repeatedly. In a 
previous study from this hospital,** in which the mortality from hemorrhage was 
studied in the years 1954 through 1955, gross bleeding (demonstrated by 
hematemesis or one or more tarry stools) from a gastric uleer was observed in 
34 cases. Of these, 29 patients had severe hemorrhage by demonstrating a fall 
in hemoglobin to 7 Gm. or lower or by demanding 2,500 ¢.c. or more of blood 
while under therapy; only 2 had moderately severe hemorrhage as manifested 
by a fall in hemoglobin to no less than 10 Gm., and only 3 had mild bleeding. 
The mortality of all patients with gross hemorrhage was 11.8 per cent and of 
massive hemorrhage 24 per cent. 
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When the material in the present study is considered, nearly one-third of 
the operations, representing 17 per cent of the total patients, were necessitated 
by hemorrhage. Furthermore, the postoperative mortality following resection 
for gastric ulcer is confined nearly entirely to those patients who have severe 
degrees of anemia or who are operated upon for massive hemorrhage. The mor- 
tality in the absence of severe hemorrhage or anemia was 1.9 per cent, since 3 
patients died of 154 who had surgery; in the presence of severe hemorrhage 
or anemia 5 of 47 patients died (10.6 per cent). 

3. Inability to exclude cancer was the major indication for intervention 
in 15 per cent of the patients with operations. Failure to heal under therapy, 
recurrence of the ulceration at a later date, gastric ulceration with histamine 
achlorhydria, or positive cytologic smears of the gastric washings in the presence 
of apparently benign uleers were the main reasons for inclusion in this eate- 
gory. 

4. Of the other indications for operation it is of interest that obstruction or 
perforation, two of the common complications that lead to operation for duo- 
denal ulcer, are much less important with gastrie uleer. Complete pylorie ob- 
struction in the presence of a known gastrie ulceration is usually proved to be 
to cancer. Perforations in the pylorie area are excluded from consideration 
since they nearly always are duodenal rather than gastric, while perforations 
along the lesser curvature are comparatively rare. The preferable therapy 
of either obstruction or acute perforation is gastric resection, although plication 
with local excision or biopsy of the wall of a perforated ulcer is still carried out 
in poor-risk patients. 

5. The size of the ulceration is important since cancer becomes increasingly 
common with increasing diameter. However, large benign ulcers are encoun- 
tered not infrequently. Turner and associates,?? found that 4 per cent of all 
benign gastric ulcers observed in the Mayo Clinic from 1940 through 1954 
were 4 cm. or more in diameter. These large ulcers may be manifested by all 
the signs of malignant disease, such as persistent epigastric pain, severe loss 
of weight, gastric hemorrhage, and an epigastric mass. 

6. The location of the lesion now is considered to be relatively less impor- 
tant than it was in the past. There still seems to be an increased incidence of 
cancer in the distal stomach, but benign ulcers occur nearly as frequently as 
they do higher on the lesser curvature. Examples of benign ulcerations along 
the greater curvature continue to appear although they are relatively uncom- 
mon; there were 6 in this series, and nearly 100 have been recorded in the 
literature. 

These indications furnish a rough guide to selection of the type of therapy. 
Karly operation is indicated whenever the appearance of the lesion, either by 
x-ray or gastroscope, is suggestive of cancer. It is also indicated when the ulcer 
appears benign by x-ray and the patients have had either a long ulcer history, 
recurrent uleeration, one episode of severe hemorrhage, obstruction, perfora- 
tion, or a large ulcer. Other less common indications that usually indicate 
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operation are ulceration in an achlorhydrie stomach or a positive cytoloe 
smear. Strode*® has emphasized, in addition, the serious import of any gasti 
ulceration in the Japanese, since gastric cancer is so common in that race. 

In our experience at least half of the patients with gastrie uleer should | 
subjected to surgery on these indications without delay. The other patien 
may be handled in a conservative fashion if the patient and physician acce) 
full responsibility for complete cooperation and accurate follow-up studi: 
Very frequently geographic considerations or the personality of the patien 
will make surgery advisable. If medical therapy is chosen, the patient usua 
requires evaluation in the hospital, although protracted treatment and observa- 
tion may be difficult or impossible because of the expense of hospitalization. 
Re-evaluation at the end of 10 to 14 days should show diminution in the size 
of the uleer if the treatment is to be continued. Repeated examinations are 
necessary to assure complete healing and absence of recurrent ulceration. Heal- 
ing should be complete in 4 to 6 weeks, although it may require 8 to 12 weeks 
in older patients. 


CHOICE OF OPERATION FOR GASTRIC ULCER 


Insofar as ulcer in the distal stomach is concerned, there is usually little 
difficulty in selection of the proper operation because there is no competition 
with partial distal gastrectomy. With ulcers in the fundus, several alternative 
procedures must be considered. First, however, several operations that have 
been applied for gastrie ulcer merit brief discussion. 

Local Excision.—From the historical viewpoint local excision of the uleer 
by wedge resection of the stomach should be mentioned first. Many years 
ago this operation was employed quite frequently as a definitive procedure for 
chronie gastrie uleer. Reeurrence of the uleer usually followed a year or so 
later; the ulcer regularly appeared in the same area. Consequently it is not 
a desirable operation unless the patient is a poor risk and the operation is per- 
formed for a major complication of the ulcer. Thus, acute massive hemorrhage 
from an uleer near the angle of the stomach in a poor-risk patient may be 
handled by wedge or sleeve resection. Likewise, when operation is performed 
for acute perforation of a lesser curvature ulcer, local excision may be 
carried out to secure an adequate biopsy and satisfactory tissue for closure. 

Loeal excision has also been combined with other procedures, such as distal 
gastric resection or gastroenterostomy. Distal resection plus local excision of 
the uleer has been advocated recently by Denkewalter and Watman?® for higher 
gastric ulcers. Not enough patients, however, have been operated upon by 
such a technique to know whether the mortality will be less or late results 
different than after high distal gastrectomy. 

Gastroenterostomy.—This procedure alone, for years, was the opera- 
tion of choice in many elinies for gastric uleer. However, because of the danger 
of overlooking cancer, gastroenterostomy is regarded universally now as an 
undesirable method of therapy. Furthermore it has not proved an adequate 
answer even for benign ulcer, since it did not always lead to healing of the 
uleer. 
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Vagotomy.—Vagotomy with associated procedures such as gastroenter- 
ostomy or pyloroplasty that do not include gastric resection were for some time 
regarded as possible alternatives. A thorough trial of these procedures by 
many surgeons has convinced even the most ardent advocates of vagotomy that 
this operation is not indicated for gastric ulcer even if it is assumed to be be- 
nign. Dragstedt® has emphasized the necessity of removal of the gastric antrum 
in operations for gastric ulcer on theoretical grounds, since he believes hyper- 
secretion of gastrin by the antral mucosa ¢auses gastric ulcer. 

However, one exception may be noted. About 10 per cent of patients 
with gastric ulcer also have an active duodenal ulcer; here the disease is more 
typical of duodenal than gastric ulcer, and the measures applicable to duodenal 
uleer may be expected to be effective in the treatment of the combined diseases. 
But, even in this group, a warning should be noted. Although gastrie cancer 
occurs only rarely concomitantly with active duodenal ulcer, it has been ob- 
served, and, for that reason, every lesion in the stomach that ean be removed 
with little additional hazard should be excised. 


Gastric Resectton.—When the uleer is located at the angulus or in the 
distal stomach and the stomach is freely movable, it is desirable to carry out 
a distal resection, removing at least 5 em. of stomach above the uleer and econ- 
tinuing distally to excise 3 em. of duodenum and both omenta. The right gastro- 
epiploie vessels and right and left gastrie arteries are ligated near their origins. 
The corresponding lymphatics are removed. This operation in the light of our 
present knowledge will provide an adequate procedure for either uleer or cancer. 

A more difficult problem is posed when the uleer is adherent or has per- 
forated. This occurs not infrequently on the anterior surface of the body of the 
panereas. Obviously, if such a lesion were cancer and an en bloe resection con- 
sidered possible a pancreatoduodenectomy would be necessary. Such an opera- 
tion on the distal stomach should not be carried out without definite histologic 
proof that the lesion is cancer, and, even then, we believe, very rarely. 

If the lesion apparently is benign, it may be treated by gastrie resection, 
leaving the uleer base on the panereas. Any attempt at excision of this base, 
or cauterization, may lead to a pancreatic fistula. At any rate, drainage of 
such an area is desirable because pancreatic ducts occasionally are eroded by the 
ulcer. 

Uleers located proximal to the angulus furnish a much more difficult prob- 
lem. In nearly all cases it is possible to earry out a distal resection, but the 
margin of normal stomach above the uleer will be considerably less than the 
recommended 5 em.; it will be adequate if the lesion is a benign uleer but will 
leave the surgeon in a somewhat unhappy situation if caneer is present. While 
the pathologist ean furnish a good deal of help at the time of operation, frozen 
Section at this time cannot be depended upon to make the differential diagnosis. 
In certain institutions this apparently ean be done with a high degree 
oF accuracy. In most, ineluding our own, frozen sections are not entirely 
satisfactory. Consequently, if the surgeon discovers a few days after the 
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Fig. 1.—(For legend, see opposite page.) 
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Fig. 1.—Operations for gastric ulcer. A, For ulcers in the distal stomach, partial gas- 
trectomy with a wide margin above the lesion is preferred. B, For high ulcers, distal gastrec- 
tomy with a narrow margin above the lesion is used when the ulcer apparently is benign. 
C and D, Gastrointestinal continuity was re-established after operation shown in A and B by 
either Billroth I or II methods. EF, Proximal partial gastrectomy is preferred for juxta- 
esophageal ulcers. F, Total gastrectomy rarely is necessary. G, Madlener’s operation was 
not used in this series. 
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resection that an apparently benign ulcer actually was cancer and if the rese 

tion line was involved by cancer and there were no lymph-node metastas« 

a secondary total gastrectomy is highly desirable. 

In this section of the stomach huge ulcers that involve pancreas and sple 
sometimes are found. Even if it is known that they are benign they may 1 
quire total gastrectomy for removal. Here the surgeon will face a diffiew 
decision since a radical operation involving block dissection of stomach, dista 
pancreas, and spleen may lead to a eure if the lesion is cancer. This extensive 
procedure is undesirable if the lesion is benign, since partial pancreatectomy 
introduces the possibility of increased postoperative complications and a total 
gastrectomy adds to the chances of postoperative gastric crippling. 

For this reason, Dragstedt’ has advised strongly that such an extensive 
operation should never be carried out without histologic proof that the lesion is 
cancer. It has been our experience that the lesions which fall into this group 
fortunately are quite unusual. On the other hand, intragastric biopsy and 
frozen section diagnosis have not always been easy or eminently successful. 
Furthermore, the well-known difficulty of obtaining a positive biopsy from a 
carcinomatous ulcer deserves emphasis. Even permanent sections may be 
unsatisfactory guides since much of the cancer may have been destroyed by 
peptie ulceration. 

Consequently we believe that resection is the wisest method despite the 
sequelae of total or partial proximal gastrectomy. It again should be empha- 
sized that these procedures will not often be necessary. Reference to Fig. | 
that demonstrates the type of operation employed in our eases will show that 
total gastrectomy was required only once and proximal partial gastrectomy 
four times in the series of 221 operations. 

Uleers at the cardia also may be treated by the Madlener procedure in 
which the ulcer is left in place and a distal gastrie resection is performed. In 
this country Colp and Druckerman® and Gilehrist* have used and recommend 
this method. Our experience with this operation is very small sinee we be- 
lieve nearly all gastric ulcers can be treated in some other fashion. However, 
it might be appropriate to cite data from one of the largest series reported in the 
literature. Maurer’ subjected 70 patients to this operation, of whom 3 died. 
Four ultimately were proved to have cancer in the retained section of the 
stomach. The 55 patients who apparently had benign uleer and who were 
followed did well after operation. It is obvious that, if this operation is selected, 
the surgeon should biopsy the ulcer at the time of operation and must follow 
his patients carefully thereafter; if the ulcer is shown by x-ray to increase in 
size, a secondary resection will be necessary. 

The experience of the Mayo Clinie with the high gastrie uleer has been 
described by Braasch, Cain, and Priestley.t. In their series, about 5 per cent 
of all gastrie uleers occur within 2 inches of the esophagogastrie junction. 
Despite the fact that in 21 instances the uleer was located within 1 em. of the 
fundus, partial gastrectomy including the uleer was possible in 10. In the 
6 instances in which the uleer was immediately adjacent to the esophagus, total 
gastrectomy was necessary in 4 and esophagogastrectomy in 2. In order of 
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preference they advise distal gastrectomy including the ulcer, the Madlener 
procedure, with biopsy of the lesion, and, if there is no other recourse, total 
or proximal gastrectomy. 

After a partial distal gastrectomy the surgeon will have a choice of a 
Billroth II or I anastomosis. Since many of these patients are elderly, nutrition 
may be difficult after operation, and a Billroth I anastomosis is desirable when 
possible. This was done in 35 cases in our series; in one of these an anastomotic 
uleer developed requiring a secondary resection. One stomal uleer also de- 
veloped in the group which had a Billroth II resection. 


FOLLOW-UP STUDIES 


Many excellent follow-up studies are available that evaluate the results 
of treatment of uleer. They may be considered under several subdivisions as 
follows: (1) the results of medical therapy of apparently benign ulcer, (2) 
the results of surgical therapy for benign uleer, and (3) the results of surgical 
therapy of the gastric cancer believed preoperatively to be benign ulcer. 


1. The Results of Medical Therapy of Apparently Benign Gastric Ulcer.— 
Attention should be called to two important series of cases that have been re- 
ported. In the first, Cain, Jordan, Comfort, and Gray? of the Mayo Clinic 
restricted their study to the apparently benign ulcers that were 2 em. or less 
in diameter since these small ulcers were the ones most likely to respond to 
medical therapy. Complete and permanent healing was possible in only 85 
(20.5 per cent) of the 414 patients. Medical management was abandoned for 
surgical treatment in 33.8 per cent. Cancer was present or developed later 
in 10.4 per eent of the total group. 

It seems reasonable that a closer contact with patients is provided by 
a elinie that draws patients from a very wide geographic distribution would 
lead to better results. For example, Smith, Boles, and Jordan’® studied a group 
of 1,000 patients who had gastrie uleerations with the appearance of benign 
peptie uleer. Four hundred and twenty-two were treated by medical means 
alone. Of the entire group, 8.8 per cent were proved to have cancer. There 
were 195 patients who had a satisfactory response to medical therapy who were 
followed for 5 years or more; 73 per cent of them were without gastrie symp- 
toms. 

From these series it may be coneluded that excellent results may be ob- 
tained by medieal treatment of approximately 20 to 30 per cent of all patients 
with apparently benign ulcers while about 10 per cent will prove ultimately to 
have eaneer. The advoeates of medical therapy may raise objection that many 
patients with less serious uleers are cured before they are referred to one of 
the large clinies, so that these two series are weighted heavily by intractable 
uleers. On the other hand, many patients with hemorrhage from gastric uleer do 
not survive to be transported to these clinics. We believe that these argu- 
ments essentially balance each other and that it is fair to conclude that about 
one-quarter of all patients with gastric uleer will do well on medical therapy. 

2. The Results of Surgical Therapy of Apparently Benign Gastric Ulcer.— 
These results will vary depending upon many factors, including the size of 
the uleer, location of the uleer, and type of the operation employed. 
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a. The size of the ulcer: The size of the uleer is comparable roughly to its 
virulence or lack of amenability to treatment. There is a marked difference: 
between the type of treatment that can be accorded the small and the large gas 
tric ulcer, as shown by the data of Turner and associates.2* Treatment b) 
resection was followed by a mortality of 1.5 per cent for the small ulcer and 
7 for the large (these were over 4 em. in diameter). Partial gastrectomy was 
possible in nearly all of the first group, while in many instances total gastrec 
tomy was necessary in the latter. 

After operation for the uleer under 4 em. in diameter, results according to 
Comfort and co-workers‘ were satisfactory in 86.7 per cent, fairly satisfactory) 
in 7.4 (in these dumping was a daily problem, even though the patient was 
happy over his exchange of ulcer symptoms for dumping), and poor in 5.9 
per cent (due to postoperative deaths in 1.5 per cent, recurrent or anastomotic 
uleer in 2.4, and disabling dumping in 1.6). 

b. Location of the ulcer: Ulcers in the distal stomach are easier to diag- 
nose, more accessible, and amenable to less radical operations than those located 
in the proximal stomach. It therefore should be expected that the results 
should be better after operation for the distal ulcers. 

Distal uleers are so much more common that any series of statisties on 
postoperative results of all gastrie ulcers essentially represents distal ulcers. 
As an example, in one of the most optimistic reports available, Marshall and 
Welch,'* found that of 105 patients treated by gastrectomy, only one patient 
had gastric distress thereafter. Insofar as the juxtaesophageal ulcer is con- 
cerned, Braasch, Cain, and Priestley: followed 44 patients who had such ulcers 
treated surgically. Twenty-five received a subtotal resection including ex- 
cision of the uleer; 17 had excellent results and only 1 had a poor result. There 
were no recurrent ulcers. Six had total gastrectomy; 3 died postoperatively, 
and the others had recurrent postresectional difficulties. Two with local resece- 
tion of the uleer and gastroenterostomy did poorly, and 2 with partial proximal 
gastrectomy did poorly. Two with local excision of the ulcer and distal gastric 
resection did well. 


c. Type of operation: There are some conclusions that seem justifiable in 
the light of the reports quoted previously and of our own experience. Total 
gastrectomy is poorly tolerated by the patients with benign disease; about one- 
third of them postoperatively may be expected to have severe limitations and 
some ineapacitating degree of gastric crippling. High distal gastrectomy 
(approximately 80 per cent) leads to a greater loss of weight than the lower 
resections; for gastrie ulcer, while it is desirable to remove the entire antrum, 
it is not necessary to remove as much fundus as it is for a duodenal uleer. Con- 
sequently a two-thirds is preferred to a three-quarters resection. A Billroth 
I reconstruction is preferable to a Billroth II unless there are combined gas- 
tric and duodenal ulcers when the resection should be higher and a Billroth I 
done. The symptoms of dumping, although usually not severe, may occur 
after any type of operation. 
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Partial proximal gastrectomy has been employed in the Massachusetts Gen- 
eral Hospital for 15 juxtaesophageal uleers. In an evaluation of this operation, 
Sweet?! in 1955 found that the postoperative results in 11 cases done at that 
time were excellent in the 10 who survived operation. This operation, how- 
ever, should be combined with a pyloroplasty or gastroenterostomy, since the 
concomitant bilateral vagotomy may lead to gastric stasis and to recurrent 
gastric uleer as noted by Smith, Moulder, and Adams.’* It must be admitted 
that other institutions have not been so favorably impressed with proximal 
gastrectomy; some of these poor results may be due to unrelieved gastric stasis. 


3. The Results of Surgical Therapy of Gastric Cancer, Believed Preopera- 
tively to Be Benign Ulcer.—The 5-year survival rate after operation was twice 
that of the usual cancer of the stomach in cases studied in the Massachusetts 
General Hospital in 1941, while in the period from 1947 to 1953, of 10 patients 
with uleer-eaneer, 5 survived 5 years. Hoerr® has reported 5-year survivals in 
60 per cent. In the largest series available, 33 of 55 patients (60 per cent) 
from the Mayo Clinie with uleer-caneer lived 5 years. All studies, therefore, 
have indicated that the gastrie cancer which mimics uleer is a type that is 
particularly favorable for cure. 


SUMMARY AND CONCLUSIONS 


1. The justification of surgical therapy for gastric uleer resides in the 
facts that only 20 to 30 per cent of benign ulcers do well on medical therapy 
and that between 5 and 10 per cent of apparently benign ulcers are actually 
eanecer. On the other hand, after gastric resection, approximately 85 per cent 
of the patients have good results, compared with 6 per cent who have poor 
results. 

2. The indications for early operation include a long uleer history, re- 
current ulceration, an episode of severe hemorrhage, obstruction or perfora- 
tion, a large ulcer, ulceration in an achlorhydrie stomach, or a positive cytologic 
smear in the presence of a gastric ulcer. 

3. Conflicting reports on the relative frequency of the confusion of gastric 
ulcer with eaneer probably arise from a different selection of eases from which 
data are derived. 

4. Of 367 patients with apparently benign gastric ulcers seen in the Massa- 
chusetts General Hospital during the years 1952 through 1957, operation was 
carried out in 321 (60.2 per cent) with a mortality of 3.6 per cent. The post- 
operative mortality in 47 patients with acute massive hemorrhage or severe 
grades of anemia was 10.6 per cent, and in the 174 without hemorrhage, 1.7 per 
cent. Of these patients, 16 had cancer (7.2 per cent). One hundred and forty- 
six patients had no operation; 2 are known to have died of cancer later. 

5. In the selection of the type of operation there usually is no reasonable 
alternative to gastric resection. Nearly all uleers may be treated by some 
form of distal gastrectomy. 
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». If, i of gastri section, a P arently is benign, both 
6. If, at the time of gastric resection, an ulcer apparently is | bot] 
to the surgeon and pathologist, a cancer operation is desirable when the ulce 
is distal to the angulus. When the ulcer is higher, the margin of normal stomac!] 
proximal to the uleer may be less since the danger of cancer is counter-balance: 
€ desirability of very high or total gastrie resection. 
by the undesirability of very hig total gastrie resection 
7. For the few juxtaesophageal ulcers in which distal gastrectomy is im 
possible, partial proximal gastrectomy is preferred to the Madlener procedur 
in the Massachusetts General Hospital. 
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A Rebuttal 
to 
‘‘Hemorrhoidectomy—Need for a Sound Reappraisal’’ 


The reason for writing this rebuttal to Dr. Lewis’s editorial (SurcERY 44: 
431, 1958) is my disagreement with a number of points raised by him and 
particularly ‘“‘that a conscientious physician cannot find enough information 
either in the medical literature or in the local hospital to make a sound ap- 
praisal of the operation.’’ In the interest of clarity and brevity, I will reply 
mostly with quotations taken from my own recent papers in full realization 
that it is not always safe to quote statements out of context. 

My reply to the statement that ‘‘there seems to be no attempt to study the 
results of the operation or to compare the effectiveness of operative treatment 
with nonoperative treatment of the disease’’ is as follows: 


1. The management of hemorrhoids offers three alternatives: They 
may be neglected, injected, or resected. (Problems in Hemorrhoidal 
Disease, Editorial, Surg., Gynec. & Obst. 103: 115, 1956.) 

2. In spite of a voluminous literature the merits and demerits of 
injectional sclerosing and surgical therapies are still poorly understood 
by most of the profession. This is largely the result of overemphasis 
on injectional therapy by those incapable of performing surgical pro- 
eedures and overemphasis on the operative approach by surgeons who 
are unacquainted with the conservative methods of treatment. In re- 
cent years, however, it has become apparent that anyone treating hem- 
orrhoids should be capable of performing both forms of therapy. 
(Proctology and the General Practitioner, New York J. Med. 52: 1009, 
1952.) 

3. To complete this investigation, I felt it desirable to compare 
and contrast surgical excision with injectional therapy. After treating 
6 patients by operation for internal hemorrhoids that I regarded as 
suitable for injectional therapy, I became so convinced that small and 
moderate-sized internal bleeding hemorrhoids do not warrant an opera- 
tive procedure that I discontinued the clinical experiment. However, 
renewed and ample opportunity to compare and contrast the two pro- 
cedures was afforded to me while serving in the Army, as soldiers with 
symptomatie internal hemorrhoids (which in civil practice are con- 
sidered suitable for injectional therapy) are treated by operation. 
This added observation and experience confirmed the conclusions of the 
study of the experimental series of cases in civilian practice, namely, 
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that the majority of cases of symptomatic small or moderate-sized in- 
ternal hemorrhoids do neither warrant nor require hemorrhoidectomy 
with the attendant remote, but potential, risk incident to an anesthetic 
and a surgical procedure, and the loss of work or duty hours. This is 
especially true when most, if not all, of these patients can be satisfac- 
torily treated by the ambulatory injectional method.  (Injectional 
Treatment of Internal Hemorrhoids, Am. J. M. Se. 213: 350, 1947.) 

4. A study of 67 such patients with systemic disease on whom | 
have eventually performed hemorrhoidectomies following unsuccessful 
injectional sclerosing therapy ‘has convinced me (as well as the pa- 
tients) of the superiority of surgery where clear-cut local indications 
for hemorrhoidectomy exist. This conclusion was reinforced after treat- 
ing by injection a still larger number of intelligent patients with mixed 
piles who, for business reasons, were unable to undergo hemorrhoidec- 
tomies at the time of their initial consultation. All of these patients 
expressed their preference for the operation. (Adenomas and Hemor- 
rhoids: Problems of Rectal Bleeding, Wisconsin M. J. 54: 413, 1955.) 


Patients who have either large internal or internoexternal (mixed) hemor- 
rhoids with pain, protrusion, or bleeding require surgical intervention and are 
but temporarily helped when treated ‘‘by conservative methods alone’’ inelud- 
ing ‘‘some good advice about personal hygiene and perhaps a few days of bed 
rest.’? I am yet to be shown that ‘‘careful soap and water cleansing of the 
anus after each bowel movement, or at least once a day, is effective in clearing 
the chronie infection that is generally recognized as the usual cause of painful 
hemorrhoids. ’’ 

Is chronic infection really the cause of hemorrhoids or of ‘‘ painful hemor- 
rhoids’’? Although I had at one time accepted this factor as at least one of 
the important causes, I now doubt this because: 

Hemorrhoidal tissue removed at operation and that obtained from rec- 

tums extirpated for cancer, as well as that removed at necropsy in 

subjects with nonintestinal disease, invariably show the same histologic 
picture, namely, dilated veins with variable degrees of inflammatory 
reaction but without evidence of infection. (Present Status and 

Modern Treatment of Hemorrhoids, New York J. Med. 56: 2245, 1956.) 

Futhermore, are pathologists of ‘‘no help’’ in this regard? Note this clear- 
eut histologic report: ‘‘The hemorrhoidal vessels are large, numerous and lie 
very superficially beneath the epithelium. None appears thrombosed. Inflam- 
matory reaction is absent.’’ (Adm. No. 57-8349.) 

The question ‘‘is it possible that the painstaking care given to these patients 
after hemorrhoidectomy in order to obtain a rapid convalescence would cure 
most of them even without an operative procedure’’ has already been partially 
answered. This question brings up another important facet, namely, is this 
painstaking postoperative care necessary ? 


1. My recent studies have disclosed that the conventional periodic 
digital explorations or examinations, or the special topical application 
of medications such as vitamins, chlorophyll, and so forth, to anorectal 
wounds following the open technique of hemorrhoidectomy failed to 
influence or expedite the healing process of the wounds; the controls 
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in whom the postoperative wounds were left practically undisturbed 
healed just as effectively. These maneuvers are performed regularly 
either as a result of custom, habit, and tradition, or their use is dic- 
tated by the dire need resulting from a poorly conceived new technique 
or a poorly executed initial orthodox hemorrhoidectomy.’’ (Problems 
in Hemorrhoidal Disease, Editorial, Surg., Gynec. & Obst. 103: 115, 
1956; Healing of Anorectal Wounds With Reference to ‘‘ Rectal Medi- 
eation,’’ A. M. A. Arch. Surg. 73: 870, 1956.) 

2. Therapeutic crutches in the form of frequent digital or instru- 
mental anal dilations and drugs are no substitutes for basic concepts 
and sound surgical principles. The surgical treatment of lesions of the 
sensitive anorectum, like any other type of operation, should be based 
on the solid principles of surgery laid down by Halsted. (Healing of 
Anorectal Wounds, Editorial, J. A. M. A. 166: 780, 1958.) 


Surgeons of experience know that the healing of surgical wounds any- 
where in the body may be delayed but cannot be expedited because under nor- 
mal conditions natural healing proceeds at a maximum rate. 

As I see the problem, ‘‘the crucial question’’ is not only ‘‘whether the 
operation is being done for good reasons’’ but also whether the chosen technique 
is well performed. Also, the large number of techniques of hemorrhoidectomy 
(most of which are based on the principles first enunciated by Hippocrates) 
deseribed in the literature at once indicates dissatisfaction with the operation 
by many surgeons. I believe that most surgeons will resent the statement that 
‘‘any surgeon not manifesting a primary interest in proctology who does a 
large number of hemorrhoidectomies is a fair target of ecriticism.’’ A good 
many of the posthemorrhoidectomy complications that I see in consultation (my 
own probably gravitate to other surgeons) have originated in the hands of the 
‘‘specialists’’ so why spank the ‘‘occasional’’ and, by implication, the general 
surgeon. 

Although I am in disagreement with Dr. Lewis on many issues I con- 
sratulate him for raising the various questions in print thus making a debate 
possible in the true American way. 

Robert Turell 
25 East 83rd Street 
New York 28, N. Y. 
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AMERICAN ACADEMY OF NEUROLOGICAL SuRGERY. Annual Meeting, Nov. 5-8, 1958, Royal York 
Hotel, Toronto, Ontario, Canada. Secretary, Dr. Robert McLaurin, University of Cin 
cinnati, Cincinnati, Ohio. 


AMERICAN COLLEGE OF SURGEONS. Southern California Chapter, Jan. 16-18, 1959, Coronado 
Hotel, San Diego, Calif. Secretary-Treasurer, Dr. Max R. Gaspar, 211 Cherry Ave., 
Long Beach 2, Calif. 


AMERICAN MEDICAL ASSOCIATION. Annual Meeting, Dec. 2-5, 1958, Leamington Hotel, 
Minneapolis, Minn. Deadline for submission of abstracts, Aug. 1, 1958. Secretary, 
Council on Scientific Assembly, Dr. Thomas G. Hull, 535 North Dearborn St., Chicago 10, 
Til. 


Society or UNIVERSITY SuRGEONS. Annual Meeting, Feb. 12-14, 1959, Denver, Colo. Secretary, 
Dr. James D. Hardy, University of Mississippi Medical Center, Jackson, Miss. 


SOUTHERN SuRGICAL ASSOCIATION. Annual Meeting, Dec. 9-11, 1958, Boca Raton Hotel and 
Club, Boca Raton, Fla. Attendance by invitation of membership only. Secretary, Dr. 
George G. Finney, 2947 St. Paul St., Baltimore 18, Md. 
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M.D., 612 N. Michigan Ave., Chicago 11, Il. 
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